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PREFACE

This report is the result of many years' investigation of the coal
deposits of western Maryland. Elaborate surveys of the coal measures
which afforded in part the basis for the reports on Allegany and Garrett
counties were made. Many details not incorporated in the county re-
ports are brought out in the present volume including great numbers of
sections of the various coal seams together with chemical analyses and
calorimetric tests. A series of maps showing the distribution of the
several seams is also included, although the large scale maps accompany-
ing the county reports must be employed by those who desire to locate
carefully the outcrops of the several seams. The chapters on the History
of the Maryland Coal Region by B. S. Randolph and the description of
the Coal Mines of Maryland by N. Allen Stockton, well-known mining
engineers of the Georges Creek region add much to the value of the
report. The tables of chemical analyses and calorimetric tests by the
analytical chemists Penniman and Browne, will be greatly appreciated
by those seeking information regarding the character of Maryland coal.
The other authors have been members of the staff of the State Geological
Survey and have been engaged for many years iii the study of the geolog-
ical formations of the westerii coujities of the State. Assistajice was

rendered the authors by A. P. Romine, R. B. Rowe, G. G. Townsend, and
David Dunn, who measured some of the sections ajid collected samples
of coal.

The Survey is especially indebted to the Director of the U. S.
Geological Survey, Hon. Charles U Walcott, who through his Chiefs
of Division has co-operated at nearly all points with the State Survey
Staff. Much of the information contained in the general chapters of
the coal report has been adapted from the more extensive publications
issued by the National Survey.
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ORIGIN, DISTRIBUTION AND USES OF COAL

BY

WM. BULLOCK CLARK

INTRODUCTION

The coal deposits of Maryland are confined to the western part of
the State where for more than half a century they have afforded the
basis of the most important mineral industry in Maryland. They
have been studied by geologists shoe the eaHy days of geological
investigation in Maryland and a copious literature has resulted in
which both the geological and economic conditioiis have been ex-
tensively discussed. The proximity of the coal areas of western
Maryland to those of Pennsylvania on the north and of West Vir-
ginia on the south and west has likewise led to the incorporation of
the Maryland district in the discussions of those two regions, and
a study of the geological literature of those states will, therefore,
afford much information regarding the coal deposits of Maryland.
Many of the names employed for the formations and. coal seams of
Maryland have, moreover, been proposed by the geologists of
these neighboring commonwealths, while, on the other hand, the great
economic importance of the Georges Creek basin and its early study
led in some instances to the employment of terms there which have
likewise been adopted in neighboring areas. The relations of the
Maryland deposits to those of adjacent states will accordingly form
an important chapter in the discussion which follows.

No question has more fully occupied the attention, of the present
State Geological Survey than the coal deposits of Allegany and G ar-
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rett counties, both on account of their present commercial importance

and the possibility of their greatly increased development in areas
that are at present unworked. Maps of the geology showing the
several formations and their contained coal beds have been prepared

on a large scale and have already been issued in the volumes dealing

with Allegany and Garrett counties. Less attention will be paid to
the geological features in the present paper, most of the report
being devoted to the distribution, character, and availability of the

coal beds.

HISTORY OF THE USE OF COAL.

The use of coal dates back to the very earliest times although its

consumption in Iarge amounts covers only a short period. The Chi-

nese made use of coal in the far distant past and the people inhabit-
ing the northern shores of the Mediterranean also employed it from

the earliest period of recorded history, Greek literature as early as

the fourth century B. C. containing accounts of its properties. The

ancient Britons were also using coal at the time of the Roman inva-

sion. From these early periods the importance of coal as a fuel,
even for simple metallurgical, smithing, and domestic purposes,
came to be but slowly recognized until the invention of the steam
engine in the midd'e of the eighteenth century brought about a greatly
increased use of coal which has advanced with rapid strides, until
to-day coal is the greatest singh factor in the industrial life of the
worild.

Although it seems probable that the existence of coal in America
was known to the Indians before the advent of the whites, yet the
first authentic use of it for commercial purposes dates from the year
1769 when a blacksmith in Pennsylvania employed anthracite for

fue' in his forge. lNotwithstandiiig this and other loca' uses of coal
in the anthracite region the beginning of the Pennsy'vania coat trad.e
only dates from 1807 when the first regular shipments of coal began
on the Susquehanna river. By 1820 this had materially increased
and from that time on, down to the present day, the anthracite coal
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trade has had a rapid development. Great difficulty was encountered
in earlier years in making people believ that, mineral coal could be
successfully used as fuel and the earliest shippers of Pennsylvania
anthracite accompanied their shipments, taking grates which were set
up in public houses to demonstrate the use and value of this fuel.

The use of bituminous coal also dates from the latter part of the
eighteenth century, a coal mine being reported as opened in the
vicinity of what is now the city of IPittshurg even earlier than the
date of the first authentic use of anthracite, but no reliable records
regarding it can be secured. It is known, however, that after 1794
when the first steam engine was employed in Pittsburg the demand
for bituminous coal increased and that within a few years a number
of mines had already been opened in the region. Bituminous coal
was not employed to any extent for industrial purposes, however,
until about 1825, in which year it is reported that' about 3500 tons
of coal were used in the vicinity of Pittsburg. From that time on
the soft coal output has increased rapidly until it now surpasses the
anthracite. The Northern Appalachian coal field from its proximity
to the great manufacturing centers has always been the most im-
portant bituminous coal field in the United States.

Although coal was discovered near Frostburg at least as early as
1782,1 the first eastern shipments from the Maryland coal district
were not made, so far as known, until 1820, when small amounts
were transported by barges down the Potomac river. 'Since the con-
struction of the Baltimore and Ohio Railroad in 1842 and of the
Chesapeake and Ohio Canal in 1850, the output from the Maryland
mines has very rapidly increased and numerous companies are now
engaged in the mining of coal in Maryland.

The development of the southern Appalachian coal field dates from
a later period than the northern Appalachian field, although coal was
mined in the Birmingham district as early as 1836. It was not,

1 Carte gén&ale des Treize Etats Tints et Indépendants de 1'Amérique Sep-
tentrionale cI'après M. Bonne, 1782, shows a "Mine de Charbon" at the mouth
of Georges Creek.
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however, until .after the close of the Civil War that the great liii-
portance of this district became apparent.

Of more importance even than the anthracite and bituminous coals
of Carboniferous age in the eastern states in these early days were
the Triassic coals of the Richmond basin in Virginia which until
the late thirties were more extensively mined than aDy other coal
beds of the United State with the exception of the anthracite coals
of PeDnsylvania. Even as early as 1789 shipments had been made
from this region to northern cities. This field is, however, of rela-
tively small importance at the present day compared with the great
areas of Carhoniferous coal to the westward.

The coal fields west of the Alleghanies were much later in develop-
ment than those of the eastern fields, although the bituminous coal
of the interior region was already rained to some extent Wiring the
decade from 1830 to 1840. Considerable shipments were made
down the Ohio river soon after 1840, and from that time on the
importance of the coal deposits of the interior became more and more
marked as the region became more fully settled.

The development of coal on the Pacific coast was of still more
recent date, the industry attaining little importance until after 1860,
when coal began to be shipped in considerable quantities to San Fran-
cisco and other points from mines in California, Oregon, and Wash-
ington. The development of the coal industry on the Pacific coast
has encountered many vicissitudes because of the many difficulties
encountered in the mining operations.

ORIGIN OF COAL.

Coal is formed from vegetable debris. This is shown from the
chemical composition of the materials and their association with defi-
nitely recognizable roots, trunks, branches, and leaves of a character
typical of the period when the coal deposits were laid down. The

state of preservation of the plant remains depends to a considerable
extent on the stage of alteration of the materials, although the organic
structure is generally entirely obliterated in the main body of all eoa
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seams. Plant remains are generally present, however, in the shales
and clays overlying and underlying the coal bed, and it is not uncom-
mon to find the layers beneath the coal penetrated by rootlets which
branch in all directions as in the soils and subsoils of the present day.
At times these adjacent beds afford vast numbers of determinable
plant remains in which the most delicate structures are preserved.
In this way paleontologists have been able to show the character of
the forests of the period of coal formation and even to describe the
accompanying insect life, caught in the exuding gum of the trees.

Every gradation from unaltered vegetable debris through peat,
lignite, bituminous coal, semi-bituminous coal, semi-anthracite, an-
thracite, graphitic anthracite to graphite may be found and there
is every reason to believe that all of these materials have had a com-
mon origin, although their method of accumulation may have varied

in different localities.
Two views have been advanced to account for the deposition of

vegetable debris in sufficiently large quantities to produce beds of
coal. By the first its origin would be explained through the growth
and burial of the material in the place where it is now found; by
the second through the transortation of the material by stream and
shore currents from the nearby land of the period, and its deposition
in shallow waters not far from shore, like other sediments.

By those holding the first view coal deposits have been compared
to sphagnous or peat-like accumulations in marshes, or cypress and

mangrove swamps which have gradually spread along low shore-lines
for great distances and through slow subsidence been buried and pro-
tected by muddy and sandy sediments. As coal deposits are often
found at successive horizons through a thickness of thousands of feet,
the same conditions of plant accumulations must necessarily have per-
sisted throughout the entire period, with the exception of longer or
shorter interruptions when the muddy and sandy beds were laid
down. By those holding this view it is considered impossible on any
other grounds to account for the existence of vertical tree trunks
with their roots branching iii the soil in which they evidently lived.
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A succession of sixty-eight such forest growths has been described
by Dawson in the Oarboniferous strata of Nova Scotia.

By those holding the view that coal seams,have been formed from
vegetable debris derived from the adjacent land, no other explanation
is considered possible for the stratified character of so many coals,
with their shale and clay partings. The gradual change at times of
coal beds laterally into shaly and even sandy deposits is also con-
sidered evidence of their origin in this way. Furthermore, the very
homogeneous and almost structureless character of many coals is
cited, and the fact that the calcium sulphate of sea-water could
readily reduce vegetable debris to a pulp-like mass destroying all
plant structure. The existence also at times of marine organisms in
deposits interstratified with the coal beds is likewise introduced to
support the interpretatton that the coal was formed in such cases in
waters open to the sea and in a manner similar to other sediments.

In the light of this more or less conflicting evidence it seems more
than probable that both processes have been in operation and that
some coal beds have been formed in situ as first described, while
others have accumulated in shallow waters like other sediments.
Only in this way can all the phenomena be satisfactorily explained.

Many suggestions have been made regarding the climate during
the period of formation of such extensive deposits of vegetable debris
as characterize the Oarboniferous and Oretaceous periods. Some
have advanced the view that the amount of carbon dioxide in the
atmosphere must have been far greater than at the present time. It
is quite possible that there has been a diminution of this gas in the
atmosphere in later geological period but it seems hardly probable
that the amount at the close of the IPaleozoic could have been greatly
in excess of that now prevailing since even in the Carboniferous
period there were numerous air-breathing animals such as the laby-
rinthodonts and the insects which could hardly have existed in an
atmosphere very different from that of the present day.

The suggestion that the climate must have been much warmer to
account for such a luxuriant growth of coal-producing plants is like-
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wise difficult of acceptance when there is the best of evidence of the
existence of glaciers in Carboniferous time even within the limits of
the present tropical zone. It seems probable, however, that the cli-
mate was in general moist since the flora of the period spread widely
over the land areas of the globe, extending even into arctic latitudes.

The enormous thickness of the accumulation of vegetable debris
may be appreciated when it is known that not less than seven feet of
closely compacted vegetable debris is necessary to produce a foot of
bituminous coal, and that ten feet of similar material is required to
produce one foot of anthracite coal. The great Mammoth seam of
the anthracite region of IPeunsylvania which frequently has a thick-
ness of 30 feet would thus require 300 feet of closely compaeted vege-
table debris for its formation.

Reference has been made above to the deposits associated with coal
beds. In every region a certain definite association has been com-
monly found to occur, although exceptions to the rule are not infre-
quent. In general the coal deposit rests upon a bed of clay
which on account of the low percentage of the alkalies has an im-
portant economic value as a fire-clay. Overlying the coal there is
commonly a dark, more or less bituminous, shale, which in turn may
be succeeded either by a lighter colored shale or sandstone. The
underlying bed is the soil upon which the coal flora grew and from
which the alkalies were extracted by the growing plants while the
overlying beds are the materials which under varying conditions
were deposited upon and preserved the accumulated vegetable debris.
Less frequently limestones and dolomites are found associated with
the other deposits, depending upon whether the area became depressed
sufficiently to produce open waters, with little or no transportation of
muddy and sandy sediments.

GEOLOGICAL AGE OF COAL.

Coal deposits of economic value have been found at all geological
horizons from the IDevonian to the Recent. The most important
beds are of Carboniferous, Ti'iassic, Oretaceous, and Tertiary age.
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Among these the Carboniferous coats have been much more exten-
sivey deve'oped than those of 'ater date. The most important coat
deposits of centra' and eastern North America, of Europe, and of Aus-
tralia are of Carboniferous age. To this horizon be'ong all of the
Mary'and coah.

DISTRiBUTIoN AND PRODUCTION OF COAL.

Coat is found on every contiiient. The chief sources of coal at
the present day are in eentra and eastern North America, in the
United States and Nova Scotia; in central and southern continenta'
Europe and Eng'and; in eastern Australia; and in eastern and south-
ern Asia, in Japan and India. Coat is also known to occur in South

America and Africa. Its extent even in the countries where it has
been most extensively deve'oped is not fully established and the
known areas of its distribution are being yearly exteiAed as the in-
dustrial demands increase.

The following taMe 1

shows the total amount of coal produced in
the various countries of, the globe from the 'atest statistical returns.

The production by the United States as shown by this table is
somewhat more than one-third of the entire coal output of the world
and now exceeds that of Great Britain, which it for the first time
surpassed in 1899. Since that year the United States has main-
tained a steady increase in production over that of Great Britain.
After 1877 the United States permanenfly displaced Germany, which
in that year had a somewhat larger output than this country. In
1880 the percentage of Great Britain was 2.3 times that of the United
States and in 1890 1.4 times. During the last 35 years the coal

production of the United States has increased 852% while that of
Great Britain has increased only 120%, and Germany 918%.

1 This table was compiled by the TI. S. Geological Survey from the latest
records.
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Tu WORLD'S PRODUCTION OP COAL.
Usuaj untt i tCountry. produolug

country.
United States (1903) longtons1. 319,068,229 357,356,416
Great Britain (1903) do 230,334,469 257,974,605
Germany (1903) metric tons 1 162,312,075 178,916,600
Austria-hungary (1902) do 39,479,560 43,518,319
France (1903) do 35,002,992 38,583,798
Belgium (1903) do 23,870,820 26,312,805
Russia (1902)• long tons. . 15,259,674 17,090,835
Japan (1901) metric tons. . 8,945,938 9,861,107
Canada (1903) short tons1. 7,996,634 7,996,634
India (1902) long tons. . 7,424,480 8,315,418
New South Wales (1902) do 5,942,011 6,655,052
Spain (1903) metric tons. . 2,798,113 3,084,360
South African Republic (1902) long tons. . 1,590,330 1,781,170
New Zealand (1902) do 1,362,702 1,526,226
Mexico (1902) metric tons. . 710,000 782,633
Swedon (1902) do 304,733 335,907
Italy (1902) do 413,810 456,143
Holland (1902) do 399,133 439,964

Queensland (1902) long tons.. 501,531 561,715
Victoria (1902) do 225,164 252,184
Natal (1902) do 592,821 663,960
Cape Colony (1902) do 165,557 185,424
Tasmania (1902) do 48,863 54,727
Other countries 2 do 4,600,361 5,152,404

Total 967,858,406
Percentage of the United States 37

1A long or gross ton equals 2240 pounds; a metric ton 2204.6 pounds, and
a short ton 2000 pounds.

2 Includes China, Turkey, Servia, Portugal, United States of Colombia, Chile,
Borneo and Labuan, Peru, Greece, etc.

Coat is found in more than hail of the states and territories of the
United States. The position of these areas is shown on the accom-
panying map (Plate XIV). The Carboniferous and Triassic coals
are found to the east of the one hundredth meridian, the Triassic
coals being confined to small areas near the Atlantic coast. The
Cretaceous coals occur between the one hundredth and one hundred
and fifteenth meridians, in the Rocky Mountain region. The Ter-
tiary coals lie to the west of the one hundred and twentieth men-



230 REPORT ON THE COALS OF MARYLAND

dian akng the Pacific coast. The relitive importance of these areas

at the present time may be judged from the production of coat in

1903. In that year the production of the Carboniferous coah

amounted to 262,270,236 tons, of Triassic coaTh to 35,393 tons, of

Cretaceous coats to 17,053,790 tons, and of Tertiary coals to 3,389,-

837 tons. This production does not, however, coincide with the ex-

tent of known coatbearing formations in the severa' areas as will be

seen from the foflowing figures: the total Carboniferous areas have
been estimated by the U. S. Geokgica Survey to amount to 234,667

square miles, of Triassic to 1070 square miles, of Cretacedus to 143,-
720 (including lignite 100,110), and Tertiary to 1050 square miles.

In this estimate the areas of lignite coal of Tertiary age are not in-

cluded. They are estimated to cover approxirnatey 56,500 square
miles along the Gull border in Alabama, Mississippi, Louisiana,

Arkansas, and Texas, but they have small economic va'ue at the

present time. All of these figures are regarded as oily approximate
since areas now considered as unproductive may, under different con

ditions, come to have commercial value. For example, many of the
deep-lying coals are not included in the above estimate.

THE PRODUCTION OF COAL IN TIlE UNITED STATES IN 1903.
Production

CARBONIFEROUS COALS. Area in insq. miles. short tons.
Anthracite.

Anthracite field, Pennsylvania 484 74,607,068

Bituminous and Semi-bituminous.
Northern Appalachian field:

Pennsylvania 15,800 103,117,176

Ohio 12,000 24,838,103

Maryland 510 4,846,165

Virginia 1,850 3,433,233

West Virginia 17,280 29,337,241

Eastern Kentucky 10,300 3,158,972

57,740 168,730,890

Southern Appalachian field:
Tennessee 4,400 4,798,004
Georgia 167 416,951

Alabama 8,500 11,654,324

13,067 16,869,279
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TilE-PRoDUCTIoN OF COAL IN THE UYITED STATES IN 1903.—Uontinued.
Production

CARBONIFEROUS COALS. Area in
sq. miles. short tons.

Bituminous and Semi-bituminous.
Northern Interior field:

Michigan 11,300 1,367,619
Central Interior field:

Indiana 9,300 10,794,692
Western Kentucky 5,800 4,379,060
Illinois 42,900 36,957,104

58,000 52,130,856

Western Interior field:
Iowa 20,000 6,419,811
Missouri 23,000 4,238,586
Nebraska 3,200
Kansas 20,000 5,839,976
Arkansas 1,728 2,229,172
Indian Territory 14,848 3,517,388
Texas 11,300 926,759

94,076 23,171,692

TRIA5SIC COALS.

Atlantic Coast field:
Bituminous, etc.

Virginia 270 18,084
North Carolina 800 17,309

1,070 35,393

CRETACEOUS COALS.

Rocky Mountain field:
Anthracite.

Colorado and New Mexico 16 72,731
Bituminous, lignite, etc.

North Dakota 28,620 278,645
Montana 32,000 1,488,810
Wyoming 16,500 4,635,293
Utah 2,000 1,681,409
Colorado 18,100 7,381,463
New Mexico 2,890 1,511,189
Idaho 4,250
Nevada

100,110 16,981,059
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THE PRODUCTION OF COAL IN THE UNITED STATES iN 1903.—Continued.
-

Production
TERTIARY COALS. Area in

sq. miles. short tons.
Pacific Coast fields:

Bituminous, etc.
Washington 450 3,193,273
Oregon 320 91,144
California 280 104,673
Alaska 747

1,050 3,389,837

Total production including colliery consumption. .. . 357,356,416

Still other factors than their areal extent have to be considered in
determining the importance of coal deposits. Among these may be
mentioned the proximity of the coal to market and the ease with
which it can be transported. The quality of the coal is also an im-
portant matter, as well as the cost of mining, the latter depending
upon the character of the coal, its attitude and position, the thick-
ness of the seam, and the number of beds which can be reached by
the same operation.

TH APPALAOIIIAr4 COAL FIELD.
-

The Appalachian coal field, which includes the Maryland coal
deposits, extends from northern Pennsylvania to central Alabama, a
distance of about 800 miles. It ernbiaces parts of the states of Penn-
sylvania, Ohio, West Virginia, Maryland, Virginia, Kentucky, Ten-
nessee, Georgia, and Alabama. Excluding the Carboniferous anthra-
cite field of eastern Pennsylvania, which is estimated to contain a
productive area of 484 square miles, the Appalachian field proper
embraces 70,807 square miles, 75 per cent of which is regarded as
productive. The Appalachian coal field is over 175 miles in width
in the north, gradually narrowing southward until it is less than 20
miles wide in Tennessee, beyond which it again expands to a width
of over 75 miles in Alabama.

The total output of the Appalachian field in 1903 amounted to
185,600,119 tons of coal the adjoining anthracite field during the
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same year producing in addition 74,607,068 tons.' The relation of
this eastern field to the great interior Carboniferous fields which
cover more than twice the area may be seen by the fact that the pro-
duction in the latter region in the same year amounted to only 76,-
670,167 tons.

The Appalachian coal field is by far the most important of the
coal fields of the United States. Not only is its production greater
than that of any other area, but its location renders it much more
available to the great eastern industrial markets. It has many
workable beds and on account of the demand for the coal these have
been much more highly developed and their areal extent much more
definitely determined than in any of the other districts, with the ex-
ception of the adjoining anthracite field, which, although separated
to-day and containing coal of so different a character, is yet geolog-
ically part of the same great basin.

The Appalachian field presents certain general structural features
that bear a direct relationship to the character of the coals. Along

the eastern margin the rocks are frequently considerably folded, the
coal lying in long synclinal troughs that are parallel to the general
structure of the Appalachian belt, while to the westward these folds
gradually flatten out until along the western margin of the field the
beds lie nearly horizontal. As a result of this increased folding east-
ward the coals have become metamorphosed through heat and pres-
sure after they were buried and contain a gradually higher percentage
of fixed carbon with a correspondingly less amount of volatile carbon.
The coals in consequence change gradually from the soft bituminous
varieties to the semi-bituminous and these in turn to hard anthracites
in the highly folded basins of Pennsylvania and Virginia to the east
of the main Appalachian belt.2 In general the coal deposits are
thickest along the eastern margin of the field and gradually thin west-

'The output was reduced during 1902 on account of the anthracite coal
strike. It was 67,471,667 tons in 1901, and only 41,373,595 in 1902.

2 Professor J. J. Stevenson claims that anthracite coal is produced nut by
metamorphism, but by the longer, exposure of this coal to the action of per
colating water before final burial and consolidation of the rocks, whereby the
volatile constituents were removed.
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ward. Many of the coal beds can be traced continuously over thou-
sands of square miles, while others have only a local development.
It is, therefore, necessary to observe care in establishing correlations
of the beds in distant and disconnected areas, although the fossils fre-
quently prove sufficiently characteristic to determine the various
horizons.

The northern Appalachian field, on account of its proximity to the
great centers of consumption, has up to the present time been much
more extensively developed than the southern field. Its production in
1903 was 168,730,890 tons as against 16,869,279 tons in the southern
field. Notwithstanding the extensive development of the northern
field there are still considerable areas distant from the lines of trans-
portatioif that have not yet been fully explored. Further study is
consiantly bringing to light new regions, and railroads are being ex-
tended into these new districts.

The accompanying map (Plate XV) shows the areal extent of the
northern field together with the important lines of transportation
which enter it. Both the upper and lower coals are represented. The
lower coals pass beneath the area of the upper beds and thus occupy
the entire coal district. This northern field covers an area of 57/140
square miles, and has developed with marvelous rapidity as will be
seen by comparing its total output during the decades from 1850 on.

TAnE Sirowirw PRODUCTION OF COAL IN NORTHERN APPALACHIAN FIELD.

1850 1,882,517 1890 66,293,157
1860 4,730,546 1900 130,078,814
1870 13,712,856 1902 158,123,240
1880 32,869,211 1903 168,730,890

In 1870 the oupiit of the anthracite field eiceeded that of the
northern Appalachian bituminous field by nearly 3,000,000 torts,
but in 1880 the bituminous field had surpassed the anthracite by
somewhat over 4,000,000 tons, and since that date the difference
between them has steadily been growing greater until the bituminous
field at the present time produces more than twice the tonnage of
the anthracite field. This disparity will unquestionably be still
more marked as time goes on.



PR
O

D
U

C
T

IO
N

 O
F 

C
O

A
L

 I
N

 N
O

R
T

H
E

R
N

 A
PP

A
L

A
C

H
IA

N
 A

N
D

 A
N

T
H

R
A

C
IT

E
 F

IE
L

D
S 

FR
O

M
 1

81
4 

T
O

 1
90

4.

B
itu

m
in

ou
s 

an
d 

Se
m

i-
bi

tu
m

in
ou

s

W
es

t V
ir

-
M

ar
yl

an
d.

V
ir

gi
ni

a.
Y

ea
r.

Pe
nn

sy
lv

an
ia

.

18
14

18
15

18
16

18
17

18
18

18
19

18
20

18
21

18
22

18
23

18
24

18
25

18
26

18
27

18
28

18
29

18
30

18
31

18
32

18
33

18
34

18
35

18
36

18
37

18
38

18
39

18
40

46
4,

82
6

2,
10

4
12

,4
21

18
,3

45
30

,3
72

54
,0

00
60

,0
00

67
,0

40
75

,0
00

88
,7

20
94

,0
00

10
0,

08
0

10
0,

00
0

10
2,

80
0

11
8,

00
0

13
2,

00
0

12
5,

00
0

12
4,

00
0

12
0,

00
0

12
4,

00
0

16
0,

00
0

30
0,

00
0

39
6,

00
0

42
4,

89
4

37
9,

60
0

37
3,

64
0

37
0,

00
0

36
5,

00
0

35
0,

00
0

E
as

te
rn

O
hi

o.
K

en
tu

ck
y.

11
9,

95
2

12
5,

00
0

14
0,

53
6

16
0,

00
0

22
5,

00
0

28
0,

00
0

34
0,

00
0

39
0,

00
0

T
ot

al
.

54
,0

00
60

,0
00

67
,0

40
75

,0
00

88
,7

20
94

,0
00

10
0,

08
0

10
0,

00
0

10
2,

80
0

11
8,

00
0

13
2,

00
0

12
5,

00
0

12
4,

00
0

12
0,

00
0

12
4,

00
0

16
0,

00
0

41
9,

95
2

52
1,

00
0

1,
03

0,
25

6

1,
01

4,
60

0
1,

10
0,

74
4

1,
31

2,
42

1
1,

39
8,

34
5

1,
47

0,
37

2

A
nt

hr
ac

ite
,1 P

en
ns

yl
—

va
ni

a.
22 50 75 10
0

20
0

35
0

45
0

1,
32

2
4,

58
3

8,
56

3
13

,6
85

b
42

,9
88

59
,1

94
78

,1
51

0
95

,5
00

13
8,

08
6

21
5,

27
2

r
21

7,
84

2
44

7,
55

0
60

0,
90

7
46

4,
01

5
k

69
0,

85
4

84
2,

83
2

1,
07

1,
15

1
91

0,
07

5
1,

00
8,

32
2

96
7,

10
8

1,
18

2,
44

1
°

1,
36

5,
56

3
1,

5 
56

,7
53

2,
00

9,
20

7
2,

48
0,

03
2

18
41

18
42

18
43

18
44

18
45

47
5,

00
0

50
0,

00
0

65
0,

00
0

67
5,

00
0

70
0,

00
0



Y
ea

r.
Pe

nn
sy

lv
an

ia
.

M
ar

yl
an

d.

18
46

76
0,

00
0

36
,7

07
18

47
39

9,
84

0
65

,2
22

18
48

50
0,

00
0

98
,0

32
18

49
75

0,
00

0
17

5,
49

7
18

50
1,

00
0,

00
0

24
2,

51
7

18
61

3,
20

0,
00

0
28

7,
07

3
18

62
4,

00
0,

00
0

34
6,

20
1

18
63

5,
00

0,
00

0
87

7,
31

3
18

64
5,

83
9,

00
0

75
5,

76
4

18
65

6,
35

0,
00

0
1,

02
5,

20
8

18
66

6,
80

0,
00

0
1,

21
7,

66
8

18
67

7,
30

0,
00

0
1,

38
1,

42
9

18
68

7,
50

0,
00

0
1,

52
9,

87
9

18
69

6,
75

0,
00

0
2,

21
6,

30
0

18
70

7,
79

8,
51

8
1,

81
9,

82
4

18
71

9,
04

0,
56

5
2,

67
0,

33
8

18
72

11
,6

95
,0

40
2,

64
7,

15
6

18
73

13
,0

98
,8

29
3,

19
8,

91
1

18
74

12
,3

20
,0

00
2,

89
9,

39
2

18
75

11
,7

60
,0

00
2,

80
8,

01
8

B
itu

m
in

ou
s 

an
d 

Se
m

i-
bi

tu
m

in
ou

s

V
ir

gi
ni

a.
W

er
-

34
0,

00
0

32
5,

00
0

31
8,

00
0

31
5,

00
0

31
0,

00
0

E
as

te
rn

O
hi

o.
K

en
tu

ck
y.

42
0,

00
0

48
0,

00
0

54
0,

00
0

60
0,

00
0

64
0,

00
0

PR
O

D
U

C
T

IO
N

 O
F 

C
O

A
L

 I
N

 N
O

R
T

H
E

R
N

 A
PP

A
L

A
C

H
IA

N
 A

N
D

 A
N

T
H

R
A

C
IT

E
 F

IE
L

D
S 

FR
O

M
 1

81
4 

T
O

 1
90

4.
—

U
om

tiw
ue

d.

A
nt

hr
ac

ite
C

.'

18
51

1,
20

0,
00

0
18

52
1,

40
0,

00
0

18
53

1,
50

0,
00

0
18

54
1,

65
0,

00
0

18
55

1,
78

0,
00

0

18
56

1,
85

0,
00

0
18

57
2,

00
0,

00
0

18
58

2,
20

0,
00

0
18

59
2,

40
0,

00
0

18
60

2,
69

0,
78

6

31
0,

00
0

32
5,

00
0

35
0,

00
0

37
0,

00
0

38
0,

78
2

31
7,

46
0

41
1,

70
7

65
7,

86
2

81
2,

72
7

73
5,

13
7

81
7,

65
9

65
4,

01
7

72
2,

68
6

83
3,

34
9

43
8,

00
0

T
ot

al
.

Pe
nn

sy
l—

1,
55

6,
70

7
2,

88
7,

81
5

1,
27

0,
06

2
3,

55
1,

00
5

1,
45

6,
03

2
3,

80
5,

94
2

1,
84

0,
49

7
3,

99
5,

33
4

2,
19

2,
51

7
4,

13
8,

16
4

67
0,

00
0

2,
49

7,
46

0
54

81
,O

65
70

0,
00

0
2,

83
6,

70
7

6,
15

1,
95

7
S

76
0,

00
0

3,
26

7,
86

2
6,

40
0,

42
6

80
0,

00
0

3,
63

2,
72

7
7,

39
4,

87
5

89
0,

00
0

3,
78

5,
91

9
8,

14
1,

75
4

35
2,

68
7

93
0,

00
0

3,
95

0,
34

6
8,

53
4,

77
9

36
3,

60
5

97
5,

00
0

3,
99

2,
62

2
8,

18
6,

56
7

c
37

7,
69

0
1,

00
0,

00
0

4,
30

0,
37

6
8,

42
6,

10
2

0
35

9,
05

5
1,

06
0,

00
0

4,
65

2,
40

4
9,

61
9,

77
1

47
3,

36
0

1,
26

5,
60

0
4,

86
7,

74
6

8,
11

5,
84

2
J) 0

44
5,

16
5

1,
15

0,
00

0
5,

08
2,

23
8

9,
79

9,
65

4
44

5,
12

4
1,

20
0,

00
0

5,
99

1,
32

5
9,

69
5,

11
0

40
,0

00
44

4,
64

8
1,

20
4,

58
1

7,
56

6,
54

2
11

,7
85

,3
20

.
40

,0
00

45
4,

88
8

1,
81

5,
62

2
8,

90
5,

27
4

12
,5

38
,6

49
40

,0
00

48
7,

89
7

1,
53

6,
21

8
9,

43
9,

32
3

11
,8

91
,7

46

40
,0

00
51

2,
06

8
1,

88
7,

42
4

10
,4

57
,1

60
15

,6
51

,1
83

50
,0

00
58

9,
36

0
2,

09
2,

33
4

11
,4

13
,1

23
16

,0
02

,1
09

59
,0

51
60

9,
22

7
2,

47
5,

84
4

12
,1

74
,0

01
17

,0
03

,4
05

65
,0

00
60

3,
14

8
2,

46
1,

98
6

12
,0

96
,4

34
17

,0
83

,1
34

61
,8

03
60

8,
87

8
2,

52
7,

28
5

12
,8

16
,3

08
15

,6
64

,2
75

70
,0

00
61

8,
83

0
4,

00
0,

00
0

16
,3

99
,7

33
19

,3
42

,0
57

69
,4

40
70

0,
00

0
5,

31
5,

29
4

20
,4

26
,9

30
24

,2
33

,1
66

67
,2

00
1,

00
0,

00
0

4.
55

0,
02

8
21

,9
14

,9
68

26
,1

52
,8

37
70

,0
00

1,
12

0,
00

0
3,

26
7,

58
5

19
,6

76
,9

77
24

,8
18

,7
90

60
,0

00
1,

12
0,

00
0

4,
86

4,
25

9
20

,6
12

,2
77

22
,4

85
,7

66

I



PR
O

D
U

C
T

IO
N

 O
F 

C
O

A
L

 I
N

 N
O

R
T

H
E

R
N

 A
PP

A
L

A
C

H
IA

N
 A

N
D

 A
N

T
H

R
A

C
IT

E
 F

IE
L

D
S 

FR
O

M
 1

81
4 

T
O

 1
90

4.
—

C
on

tin
ue

d.

B
itu

m
in

ou
s 

an
d 

Se
m

i-
bi

tu
m

in
ou

s.
A

nt
hr

ac
ite

--
-

M
ar

yl
an

d.
V

ir
gi

ni
a.

W
es

t V
ir

-

2,
12

6,
87

3
55

,0
00

89
,0

00
1,

93
9,

57
5

50
,0

00
1,

12
0,

00
0

2,
06

8,
92

5
50

,0
00

1,
12

0,
00

0
2,

13
2,

23
3

45
,0

00
1,

40
0,

00
0

2,
22

8,
91

7
43

,0
79

1,
82

9,
84

4

2,
53

3,
34

8
50

,0
00

1,
80

,0
00

1,
55

5,
44

5
11

2,
00

0
2,

24
0,

00
0

2,
47

,0
75

25
2,

00
0

2,
33

5,
83

3
2,

75
,1

7
33

6,
00

0
3,

36
0,

00
0

2,
83

3,
33

7
56

7,
00

0
3,

36
9,

06
2

2,
51

7,
57

7
68

4,
95

1
4,

00
5,

79
3,

27
8,

02
3

82
5,

23
4,

88
1,

62
0

3,
47

9,
47

0
1,

07
3,

00
0

5,
49

8,
80

0
2,

93
9,

71
5

85
,7

8
6,

23
1,

88
0

3,
35

7,
81

3
78

4,
01

1
7,

39
4,

65
4

3,
82

0,
23

9
73

,3
99

9,
22

0,
66

5
3,

41
9,

92
75

,2
05

9,
73

8,
75

5
3,

71
6,

04
1

82
0,

33
9

10
,7

08
,5

78
3,

50
1,

42
8

1,
22

9,
08

3
11

,6
27

,7
57

3,
91

5,
58

5
1,

36
8,

32
4

11
,3

87
,9

61

4,
14

3,
93

6
1,

25
4,

72
3

12
,8

76
,2

96
4,

44
2,

12
8

1,
52

8,
30

2
14

,2
48

,1
59

4,
74

,8
84

1,
81

5,
27

4
16

,7
00

,9
99

4,
80

7,
39

2,
10

5,
79

1
19

,2
52

,9
9

4,
02

4,
68

8
2,

39
3,

75
4

22
,6

47
,2

07

5,
11

3,
12

7
2,

72
5,

87
3

24
,0

8,
4O

2
5,

27
1,

60
9

3,
18

2,
99

3
24

,5
70

,8
26

4,
84

,1
65

3,
45

1,
30

7
29

,3
37

,2
41

4,
81

9,
17

1
3,

57
6,

09
2

32
,3

32
,3

85

Y
ea

r.
Pe

nn
sy

lv
an

ia
.

O
hi

o.
T

ot
al

.

18
76

12
,8

80
,0

00
3,

50
0,

00
0

18
77

14
,0

00
,0

00
5,

25
0,

00
0

22
,3

59
,5

75
18

78
15

,1
20

,0
00

5,
50

0,
00

0
20

,8
8,

92
5

18
79

16
,2

40
,0

00
,0

00
,0

00
21

,8
9,

68
2

18
80

18
,4

25
,1

63
6,

00
8,

59
5

31
0,

99
0

28
,8

4,
58

8
30

,2
07

,7
93

28
,6

49
,8

12

18
81

22
,4

00
,0

00
9,

24
0,

00
0

29
5,

71
9

36
,1

99
,0

7
18

82
18

83
18

84
18

85

24
,4

0,
00

0
26

,8
80

,0
00

28
,0

00
,0

00
26

 0
00

 0
00

9,
45

0,
00

0
8,

22
9,

42
9

7,
64

0,
06

2
7,

81
6 

17
9

53
9,

70
0

62
7,

25
7

67
4,

40
0

73
6,

59
5

38
,5

37
,1

45
40

,8
00

,5
94

42
,7

76
,0

79
41

,3
22

,1
73

35
,1

21
,2

5
38

,4
56

,8
4

37
,1

56
,8

47
38

,3
35

,9
74

.

18
86

27
,0

94
,5

01
8,

43
5,

21
1

70
6,

75
7

43
,4

44
,7

93
39

,0
35

,4
4

18
87

18
88

18
89

18
90

31
,5

16
,8

56
33

,7
96

,7
27

3,
17

4,
08

9
42

,3
02

,1
73

10
,3

00
,7

08
10

,9
10

,9
51

9,
97

6,
78

7
11

,4
94

,5
0

95
0,

90
3

1,
10

5,
87

2
1,

03
5,

85
8

1,
18

3,
34

7

51
,7

53
,3

73
55

,8
64

,8
20

57
,2

24
,1

15
66

,5
16

,5
04

42
,0

88
,1

97
46

,6
19

,4
45

,5
46

,9
70

46
,4

8,
4i

0

18
91

18
92

18
93

42
,7

88
,4

90
46

,6
94

,5
76

44
,0

70
,7

24

12
,8

8,
68

3
13

,5
62

,9
27

13
,2

53
,4

1,
31

5,
4

1,
29

2,
48

1,
50

2,
45

8

70
,7

50
,1

22
75

,3
84

,0
73

74
,0

71
,7

86

50
,6

65
,4

31
52

,4
72

,5
04

18
94

39
,9

12
,4

63
i1

,9
O

9,
85

1,
15

0,
22

9
9,

33
0,

81
18

95
50

,2
17

,2
28

13
,3

55
,8

0
1,

42
3,

49
2

81
,8

,3
9

57
,9

99
,3

37

18
96

49
,5

57
,4

53
12

,8
75

,2
02

1,
42

1,
01

7
82

,1
28

,6
27

18
97

54
,4

17
,9

74
12

,1
96

,9
42

1,
18

9,
48

2
88

,0
22

,9
87

18
98

65
,1

65
,1

33
14

.5
1,

87
1,

47
1,

06
1

10
4,

34
4,

21
8

18
99

74
,1

50
,1

75
1,

50
0,

27
0

1,
T

h4
,8

74
11

8,
58

1,
50

1
19

00
79

,8
42

,3
2

18
,9

88
,1

50
2,

08
7,

27
7

12
9,

98
3,

40
2

0,
41

8,
00

5
57

,3
67

,9
15

19
01

82
,3

05
,9

46
20

,9
43

,8
07

2,
25

3,
06

2
19

02
98

,5
74

,3
7

23
,5

19
,8

94
2,

78
5,

10
4

15
7,

90
4,

79
3

7,
47

1,
67

19
03

10
3,

11
7,

17
8

24
,8

38
,1

03
2,

95
3,

47
0

16
8,

54
3,

46
4

19
04

'
97

,9
16

,7
33

24
,4

15
,0

54
2,

99
9,

03
0

16
6,

05
8,

46
5

74
,6

07
,0

68
73

,1
56

,7
09

t
—

1,
44

8,
19

7,
67

9
13

1,
51

1,
59

7
44

,1
53

,2
85

30
4,

95
0,

65
9

'P
re

lim
in

ar
y 

fi
gu

re
s.



238 REPORT ON THE COALS OF MARYLAND

CHARACTER OF COAL A2TD ITS USES.

The fuel constituents of coal consist primarily of the fixed or non-
volatile carbon and the volatile hydrocarbons. The other constituents
may be classed as ash and water, the former consisting of non-car-
bonaceous matter which was deposited in the bed of vegetable debris,
and therefore partakes of the character of the sedimentary deposit of
the period. To this is added whatever was subsequently brought in
by perc6lating waters. When not present in sufficiently large
amounts to seriously retard combustion its influence is for the most
part purely negative although it may at times contain fusible con-
stituents that may prove of positive harm by forming clinkers on
the grate bars. The percentage of ash in commercial coals varies
from 1 to 15 per cent in the best coals, the amount generally varying
betweeti 2 and 8 per cent. One of the most. serious constituents of
the ash is sulphur which on combustion readily corrodes the surfaces
of iron with which it comes in contact. The percentage of sulphur
varies itt most commercial coals from. a fraction of 1 to 4 per cent,
although it generally becomes a serious injury to the coal for most
purposes when it exceeds 1 per cent. Another injurious constituent
is phosphorus. Both sulphur and phosphorus are particularly
harmful fn coal used for metallurgical purposes.

Water is also injurious when present in large amounts, since it
reduces the fuel value of coal. The amrnint of water varies from less
than 1 per cent in anthracite to as much as 25 per cent dn lignite.
In most high-grade steam coals such as are found along the eastern
margin of the Appalachian coal field the amount of moisture gen-
erally varies from a fraction of 1 to 3 per cent.

The relative proportion of fixed carbon and volatile combustible
material varies greatly in different coals. In graphite and the graph-
itic anthracite all or nearly all of the volatile hydrocarbons have
been driven off and the carbon present is practically all in the form
of fixed carbon. In anthracite coal the fixed carbon generally varies
from 80 to 88 per cent with an average of about 85 per cent, which
on the basis of the percentage of fuel constituents would give abou L
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95 per cent. The volatile matter varies commonly from 3 to S per
cent with an average of 4 to 5 per cent, which similarly reduced
wouffi give on the basis of the percentage of fue' constituents about
5 per cent. In the case of the serni-bitinniDous coals the percentage
of the fixed carbon varies from 65 to SO per cent, the best coah corn-
mony running from 70 to 76 per cent. rlihe proportion of volatile
matter varies from 14 to 26 per cent, the best coals generally showing
an average of from 15 to 20 per cent. In the case of the bituminous
coah the percentage of fixed carbon varies from 45 to 70 per cent
and the volatile hydrocarbons from 25 to 45 per cent, the various
seams in the same district differing oftentimes materially in their
different parts and even the same seam may change its character in
passing from one district to another.

The result obtained by dividing the percentage of fixed by the
percentage of volatile carbon is known as the fuel ratio and in gen-
eral the calorific or heat-producing value increases with the increase
of this ratio, since the combustion of fixed carbon produces a larger
amount of heat than the combustion of the volatile carbons: When
the amount of volatile carbon constituents becomes so small that
combustion is difficult the fuel ratio no longer expresses the real
fuel• value. This is the case in certain graphitic anthracites as well
as of graphite itself, neither of which can be regarded as a fueL The
fuel ratios of anthracite coal range from. 5 to 28, the great majority
affording from 10 to 20, the average being not far from 15. Within
the semi-bituminous belt along the northeastern margin of the Ap-
palachian field the fuel ratios vary generally from 3 and 5 while
throughout the remainder of the district the fuel ratios range from
1 to 3 although there are many exceptions to this general statement.

Coal is used for a great variety of purposes, among the more im-
portant coals being domestic coals, steam coals, gas coals, metaT-
lurgical coals, and smithing coals. The kind of coal used for a par-
ticular purpose depends to a considerable extent on the proximity of
the fuel of a particular quality, although for special purposes the
particular type of coal desired i&iay be transported to great distances.
For example, anthracite coal is coming to be more and more largely
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employed exclusively for domestic purposes throughout the eastern
and northern states along the seaboard and adjacent to the Great
Lakes, while bituminous coal is largely used for the same purposes
in other sections of the country. Again, the semi-bituminous coals
are greatly prized for steam-producing purposes along the eastern
seaboard while the softer bituminous coals serve the same purpose to
the west of the Alleghany mountains. On the other hand, the smith-
ing requirements are such that the better grades of semi-bituminous
coals are shipped from the northeastern Appalachian field to all sec-
tions of the country for that purpose, going even to the Pacific coast.
In general the bituminous coals with their high percentage of vola-
tile hydrocarbon are best adapted to gas-making. Furthermore, cer-
tain characters for the most part unrelated to the chemical composi-
tion of the coal determines its value for coking purposes. Most
coking coals have a fuel ratio of between 1 and 2j Coals
relatively low in ash and sulphur, however, are best adapted for
coke-making.

There are several varieties of coal i the Appalachian bituminous
field in addition to those which are designated as semi-bitumiiious
aiid bitumiiious coals. Among the bitiiniiiious coals are special kinds
known as splint, carniel, and block coals whose characters are de-
pendent oii textural features, in part produced by the conditions
under which they were origiiially deposited mid in part by the struc-
tural changes which have siiice taken place in the beds themselves.
The block coals, for example, show a tenAen.cy to break up into more
or less cubical blocks. The carniel coals are very homogeneous iii
texture, coiitaiii a large amount of volatile matter, and are described
by Newberry as haviiig beeii formed in lagoons by the accumulatioii of
flue carbonaceous mud which had its origin in completely macerated
vegetable tissue. An interesting feature in the couistitution of some
coal beds is that ouie variety of coal may exist above, auiother below
a parting withiui the same seam, or oui the other hand, a special va-
riety of coal may appear in one part of the seam in ouie district while
another variety may be preent at the same horizon in an adjacent
region.



GEOLOGY OF THE MARYLAND COAL
DISTRICT

BY

GEO. C. MARTIN

STRATTGItAPIIY OF TUE MARYLAND COAL MEASURES.

INTRODUCTORY.

The rocks which form the surface of the Maryland coal district
are entirelty of the class known as sedimentary or elastic—that is,
they represent deposits of materia' derived from the destruction of
older rocks and laid down by moving water. The details of this
process will be described more fully in the chapter dealing with the
geological history of the region.

These rocks, like all rocks of sedimentary origin, are stratified—
that is, they consist of distinct, superimposed beds which differ from
each other in composition, texture, and appearance. Some consist
of pebbles cemented together, and are known as conglomerate; some
consist of smafl grains of quartz sand and are known as sandstone;
some consist of clay with more or less fine sand, and are known as
shale or sandy shale or fire-clay; some consist of lime with varying
amounts of the shells of fbrmer animals and clay, and are known as

'The rock known as slate in this region is not a true slate but a shale.
A true slate differs from a shale in mineralogical composition and in texture;
it usually has a more glossy surface, is harder, splits into large thin sheets
suitable for roofing, and does not break into small irregular fragments or
grind up into a fine mud or clay suitable for brick making as shale does.
True slate never occurs with bituminous coal as shale does, but is found in
association with anthracite coal and with granite, marble, and other' rocks
which are foreign to this region.
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limestone; some consist principally of carbonaceous matter of vege-
table origin, and are known as coal. All of the above mentioned
rocks are firmly consolidated and retain their form and individuality
against considerable force. Rocks of another class have the same
composition as these but differ from them in being unconsolidated
and hence are known by other names. An unconsolidated conglom-
erate is a gravel; an unconsolidated sandstone is a sand; an uncon-
solidated shale is a loam or clay; an unconsolidated limestone is a
lime-sand or a marl; an unconsolidated coal is a peat or lignite. This
latter class of rocks is not abundant or prominent in this region, but
some representatives are found here, and all are very abundant and
important in other regions.

These various types of rock sometimes grade into each other irregu-
larly, but generally they are separated from each other sufficiently
to allow of their recognition and of the representation of their areas
upon a map. This has been done upon the maps of this region pub-
lished with the reports of the Survey on Allegany and Garrett coun-
ties. A stratum of rock or a series of strata which differs enough
from those adjoining it in composition, appearance, or age, to per-
mit a discussion of its distribution or its representation upon a map
is called a formation, and each formation is named after some locality
where it is typically developed and where it was first studied and
described.

The coal beds of Maryland are contained in five formations. All
formations are grouped according to their age into larger divisions
known as Systems. Two of these systems are represented among the
coal-bearing rocks of the region, and the representatives of several
others lie deeply buried below the surface formations. The whole
sequence of strata lie not in horizontal position, but folded in a series
of alternating basins (" synclines ") and arches (" anticlines").
These folds have been cut into by the action of streams and weather,
so that in various parts of the region different strata are exposed at
the surface. The character of this folding will be described into
the chapter on Structure.
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The rocks which include the Maryland coal beds have been elassi-
fled as follows:

TABLE OF COAL-BEARrNG FORMATIONS.
Paleozoic

Permian ('1) Dunkard
Pennsylvanian Monongahela

Upper Carboniferous { or Coal Measures Conemaugh

1 Allegheny

[_Pottsville

Each of these formations contains well characterized beds which
have received local names. These are mentioned in their place under
the discussion of each formation. The better known beds are given
in their relative positions in the accompanying illustration.

THE POTTSVILLE FORMATION.

The general character of the formation is well shown in the fok
lowing sections, which show the character and the full thickness of
the formation. It consists of conglomerates, sandstones, shales, fire-
clays, and coals which aggregate from 325 to 380 feet in thickness
and a comparison of the different sections, combined with a study of
their geographical distribution, shows an increase in thickness of the
formation from northwest to southeast. The formation, as found in
Maryland, is marked by the development of four sandstone members,

one near the base, two in the center, and one at the top, between which
are varying thicknesses of shale and fire-clay and usually four rather
insignificant coal seams. The Sharon coal when present lies above
the lowest sandstone, the Quakertown coal between the two central
sandstones, and the Mercer coals near the base of the interval between
these sandstones and the Tilomewood sandstone at the top. The most
valuable deposits of fire-clay are usually associated with these Mercer
coals.
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FIG. 2—UPPER CONNOQUENESSING SANDSTONE, SWALLOW FALLS, GARRETT COUNTY.

VIEWS OF POTTSVILLE FORMATION.

Fm. 1.—LOWER SHARON COAL AND SANDSTONE, NEAR WESTERNPORT, ALLEGANY COUNTY.
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PARTIAL SECTION OF POTTSVILLE FORMATION IN BIG SAVAGE FIRE-CLAY TUNNEL,
GARRETT COUNTY.

Hard sandstone
Coal

Shale
Soft fire-clay

Sandstone and Soapstone
Coal, Mt. Savage

Shale
Soft fire-clay, Mt. Savage

Flaggy sandstone
Shale

Soft clay
Hard clay

27 ft.
8 in.
1 ft.

18 ft. 4 in.
3 ft. and 1 ft. 4 in.
4 ft. 6 in.
9 in.
6 ft.
6 ft. 8 in.
3 ft. 4 in.

ii ft. S in.
4 ft.

Total, 94 ft. S in.

SECTION OF THE POTTSVILLE FORMATION, ONE-HALF MILE EAST OF WESTERNFORT,
ALLEGANY COUNTY.

Allegheny ehales .:r,;.t.:
Massive sandstone Homewood . 16 ft

Coal, Mt. Savage or Upper Mercer 2 ft. 6 in.

Concealed, hnt with abundant frag-
ments of flint fire-clay in the talus

Massive sandstone

Concealed

Massive qnartzose sandstone

Sandstone

Concealed

Black shale
Sandstone

Dark shales

Coal, Quakertown I
Dark gray shale

Sandstone
Concealed

Dark gray shale
Sandstone

Concealed

Msesive sandstone
Shale

Sandstone

Black stales

Coal, Upper Sharon
Black shale

Sandstone
Shale and sandstone
Coal, Lower Sharon

Sandstone
Mauch Chunk shales

61 ft.

6 ft.

29 ft.

20 ft.

4 ft.

25 ft.

9 ft.
1 ft.

12 ft.

14 ft.
4 ft.
4 ft.

16 ft.

10 ft.
2 ft.

39 ft.

20 ft.

2 ft.
10 ft.

25 ft.

S in.
4 ft.

25 ft.
6 ft.
1 ft. 3 in.
4 ft.

in.Total, 377 ft. 5

For detailS See SubSequent diSCUSSiOn.
Scale: 1 inch = 75 feet.



Shale
Fire-clay, Mount 3 Flint fire-clay

Savage 1 1 Plastic fire-clay
Coal, Mount Savage or Upper Mercer

Shale
Sandstone

Coal, Lower

Conglomeritic sandstone. Upper
Connoquenessing

Massive conglomeritic sandstone,
Lower Connoquenessing

THE ALLEGHENY FORMATION.

The Allegheny formation overlies the Fottsville with apparent
conformability. It consists of sandstones, shales, limestones, and
coal seams aggregating in Maryland a thickness of from 260 to 350
feet. The thickness increases southeastward as was also noted in the
Pottsville formation. The Allegheny formation is more shaly than
the Pottsville and its sandstones are usually less prominent than those

1 This is not the normal position for the "Mount Savage" fire-clay, which is
usually found beneath, not above, the Mount Savage coal.
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PABTIAL SECTION OF POnsvltLE FonaviAnoN, SWALLOW Fsits, GARRETT COUNTY.

Massive sandstone, Hoinewood 50 ft.

6 ft.
4 ft.
3 ft.
5 ft.
5 ft.

in.

75 ft.

Black shale
Coal, Quakertown

Shale
Concealed

1 2 ft.
j 1 ft. 6 in.

8 in.
l 8 ft.

75 ft.

Concealed

Shale
Coal, Sharon

Shale

Sandstone

60 ft.

5 ft.
1 ft. 4 in.
8 in.

25 ft.

Total, 327 ft. 8 in.
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of the underlying formation. It may be thought of as extending
from a few feet below the heavy Clarion sandstone near its base to the
base of the equally prominent Mahoning sandstone which marks the

PARTIAL SECTION OP POTTSVILLE FORMATION FROM A EoaE-H0LE AT HENRY,
GARRETT COUNTY.

sandstone 25 ft. 5 in.
Conglomerate 1 ft. 8% in.

sandstone 8 ft. 11% in.
Shale and sandstone 1 ft. 4 in.

5andstone and conglomerate 4 ft. 10 in.
Fine sandstone 9 ft. 1 in.

shale and Sandstone 11 ft. 6% in.
Coal, Mount 5avage or Upper Mercer 1 ft. 8 in.

CoaI Shale and bone 15 ft. 5% in.
Shale I Sandstone and shale 10 ft. 7 in. 1 ft. S in.

" Flint " Lower Mercer Coal j
3 ft. 2 in.

Shale 1 2 in.

Coat Shale 2 ft 7/ in
5 ft. 7in.

Sandstone with streaks of shale 18 f1. 1Ain
1 ft. 2 / in.

Hard sandstone 30 ft. 10% in.

flard sandstone with streaks of shale 17 ft. 91/2 in.

Total, 172 ft. 2% in.

PARTIAL SECTION 01' POTTSVILLE FOEMATION ONE MJLE ABOVE BLAINE, GARRETT
COUNTY.

Sandstone Homewood '- 40 ft

Concealed 65 ft.

Massive sandstone -. 5 ft.
shale 1 ft.

Coal, Mt. 5avage ____________ 2 ft. 6 in.
Fire-clay, Flint fire-clay.... 6 ft. .

Mt. Savage Plastic fire-clay.. 8 ft. 14 ft.
Concealed ____________ 12 ft.

Massive sandstone Upper Conno
quenessing 8 ft.

Total, 147 ft. 6 in.

beginning of the next overlying formation. Between the Clarion
and the Homewood sandstones are shales and the Brookville and
Clarion coal seams. About 50 feet above the sandstone is the per-
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sistent Kittanning or Davis coat seam with the impure " Split-six"
below and the tess vauaMe Upper Kittanning seam above. BeOW
the Mahoning sandstone of the overilying Conemaugh formation are
the Freeport coals. The following sections show the genera' character
of the formation:

Mahoning sandstone, etc.
Ooal, Upper Freeport

5hale, limestone and shale
Sandstone with streaks of shale

Sandstone
Conglomerate and Oonglomeritie sand-
stone) Light gray sandy shale

Sandstone

Shale

Shah sandstone

Shale

.5 ft. 2 in.
2 ft. 2% in., 11½ in., and 7 ft. C'/2 in.

10 ft. 3 in.

13 ft. 3 in.
1 ft. 7% in. and 5 ft. 6 in.

13 ft. 3 in.

17 ft. 5 in.
2 ft.

21 ft. 3 in.

15 ft. 1 in.

Shaly sandstone

Bone and shale
Sandstone and shale

Limestone
Shale

Black shale with streaks of bone
Shale

Sandstone and shale
Black shale, sandy shale, and sandstone

Black shale
Ooal, Middle and Lower Kittanning

13 ft.
7 ft. 4% in.
5 ft. 11 in.

22 ft. 11% in.
8 ft. 4% in.
1 ft. 2 in.
1 ft. 6% in.

10 ft. 2 in.
3 ft. 5% in.
4 ft. 7'/2 in.

Another bore-hole (No. 5) about three miles from this gave the
following section of the upper part of the Allegheny formation:

SECTION OF ALLEGHENY FORMATION. BORE-HOLE No. 1, HENRY, GARRETT
COUNTY.

24 ft. 10 in.

2 n. and 3 ft.
1 ft. 10 in. and 1 ft. 1 in.
1 ft.

16 ft. 3 in,
1 ft. 1 in.

.11 ft. 6½ in.
14 ft. 5/2 in.
3 ft. 1% in., 3 ft. Sin., and 2 ft. 3½ in.
2 ft. 4 in.
8 ft. 5% in.

19 ft. 2% in.
2 ft. 1% in.
4 ft. 4 in. and 4 ft. 5 in.
71,4 in. and 6 ft. 5 in.
2 ft. 8 in.

12 ft. 8% in.

Shale
Rough coal and shale (" Split-six ")

Sandstone and black shale
Shale, bone, and shale

Limestone, Yanport
Shale

ilard flinty sandstone
Oonglomerate

Sandstone

Shale and sandstone
Sandstone

Shale
Coal, Olarion

Shale
Ooal, Brookville

Shale
ilomewood sandstone, etc.

Total, 341 ft. 8% in.



Coal, Upper Freeport
Shale

Shaly sandstone

Gray ahale

Breeeiated fire-elay
Gray shale

Coal
Cray shale and blaek shale

Goal, Lower Freeport
Blaek shale
Gray shale

Sandy shale

Coarse sandstone
Cray shale

Coarse sandstone
Blaek shale

Coal, Middle and Lower Kittanning
Gray shale

Coarse sandstone

Coarse erossbedded sandstone

Coarse sandstone
Shaly sandstone

Gray shale
Sandy shale

Dark gray and blaek shale
Coal, Clarion

Gray shale and gray sandy shale
Blaelc shale _____________

Coal, Brook-ville (?)
Total, 257 ft. 6 in.

Soft shale
Coal

Hard, sandy shale, shale, and sandstone
Coal, Upper Kittanning?

Bony shale
Shale

Hard sandstone
ilard shale

Sandstone

Shale, hard, blaek shale, and shale
Hard, impure fire-elay

Soft fire-elay
Sandstone, shale, and sandstone

Shale, soft fire-elay, and sandstone
Shale

Blaek shale
Soft fire-clay, brown and shaly

35 ft. 5 in.

S in.
12 ft.

2 in.
11 ft. 7 in. and 9 in.
1 ft. 2 in.
1 ft.

18 ft. 9 in.
15 ft.

12 ft.
1 ft.
8 ft.
8 ft. 10 in.

14 ft. 1 in.
8 ft. 6 in.

10 ft

20 ft.

11 ft.
10 ft.
6 ft. 6 in.
7 ft.
7 ft.
S in.
4 ft. and 5 ft.
5 ft.
1 ft.

27 ft.
2 ft. 4 in.
8 ft.
1 ft.
9 ft. 10 in.
1 ft. 6 in. and 2 ft. 4 in.
2 ft. 8 in.

20 ft. 10 in.
6 in.
2 ft. 5 in., 5 in., and 1 ft 6 in.
2 ft. 6 in.
8 in.
6 ft. 4 in.

40 ft. S in.
3 in.
2 ft. 2 in.

5 ft. 2 in., 5 ft. 4 in., and 1 ft. S in.
6 ft. 4 in.
1 ft.
2 ft. S in.,3 ft. 6 in., and 4 ft. 6 in.
Sin.,6in., andOft.Sin.
5 ft. 10 in.
S in.

25 ft.

S
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SECTION OF ALLEGHENY FORMATION IN BOB-noLE AT JENNINGS Mra, GARRETT
COUNTY.1

13 ft. 5 in.
4 ft.
9 ft.

TUNNEL, GARuinSECTION OF ALLEGITENY FORMATION IN DIG SAVAGE FIRE-CLAY
Sandstone, Mahoning COUNTYrcoal... 1 ft. 1 in.
IShale.. lit. Gin. ICoal, Upper

- Coal... 1 ft. 7 in. -Freeport i Shale.. 1 in.
lCoal... 1 ft. 1 in. .)

Soft shale
Sandstone

Shale
Sandstone

Shale
Sandstone and black shale

Coal, Lower Freeport

6 ft. 2 in.

Coal 6 in.
Shale 2 ft. 6 in.

Total, 205 ft. 10 in.
1 This section extends from a depth of 193 feet to 451 feet. The record of

the overlying beds is given on p. 253.
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FIG. 1.—CLARION SANDSTONE, NEAR WINDOM, GARRETT COUNTY.

FIG. 2.—LOWER KITTANNING COAL AND SANDSTONE, NEAR BARNUM, W. VA.

VIEWS OF ALLEGHENY FORMATION.
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THE CONEMAUGH FORMATION.

The Conemaugh formation consists of about 600 feet of sandstone,
shale, conglomerate, limestone, fire-clay, and coal of considerable
regularity of occurrence. It is usually possible to recognize five
sandstones in the Conernaugh formation; the Mahoning sandstone,

SECTION OF CONEMAUGH FORMATION AT BARTON, ALLEGANY COUNTY.1
Coal, Pittsburg

Coneealed, shale toward the base 41 ft.

Gray hales 8 ft.

Con?ealed 18 ft. 6 in.
Black bituminous shale 2 ft.

Yellowish shales with iron-band 26 ft. 9markings

Coneealed, with sandstone near base 29 ft.
Arenaeeous shaleg and thin-bedded

sandstones 8 ft.
Coneealed 10 ft. 6 in.

Coal, Franklin or Little Clarksburg 6 ft. 10 in.
Ferruginous shales 4 ft. 3 in.

Coneealed 26 ft. 9 in.

Dark gray shales 20 ft. 9 in.
Coarse sandy shales 10 ft. 6 in.

Massive gray cross-bedded sandstone 9 ft. 9 in.

Uoneeaied 94 ft. 9 in.

7 ft. 9 in.

Concealed 84 ft. 6 in.

Coal, Bakerstown 3 ft.

Concealed 77 ft.

Sandy shale 15 ft.
Coal, Brush Creek 1 ft. 7 in.

Sandy shale 3 ft. 5 in.
Shale 12 ft.

Sandstone, Upper Mahoning 28 ft.

Shale s ft.

Sandstone, Lower Mahoning 33 ft. 6 in.

5hale 3 ft. 6 in.
Coal, Upper Freeport Scale: 1 inch = 100 feet.

Total, 594 ft. 7 in.
1 This section from the Pittsburg to the Bakerstown was measured at

Swanton plane, while the remainder was obtained from the American Coal
Co's bore-hole at Barton.

Brownish-gray massive sandstone
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which is often divided into two members by the presence of limestone

or coal, lies at the base; the Buffalo sandstone separated from it by

intervening shales, limestone, and Brush Creek coal; the Saltsburg

sandstone about a hundred feet higher up just above the Bakerstown

coal; the rather conglomeritic Morgantown sandstone about the same

distance above the Saltsburg sandstone; and the Connellsville sand-

stone some twenty-five feet above that. Between the Buffalo and

Saltsburg sandstones are red and green shales with inter-bedded lime-

stone and coals; between the SaItsburg and Morgantown sandstones

are the Maynadier, Friendsville, and Ames coals, when developed,

inter-bedded with shales carrying the Lonaconing and Franklin or

"Dirty-tine" coals and occasionally limestone! Above the Connells-

ville sandstone is an interval of about 100 feet below the Pittsburg

seam occupied by shales and carrying the Little Pittsburg coals. The

folkwing sections are typical of the formation:

SECTION OF CONEMATJGI{ FORMATION NEAR BI,.4INE, GARBEn COUNTY.1

Coal, Pittsburg

Concealed 180 ± ft.

Sandstone 3 ft.

Concealed 108 ft.

sandstone 2 ft.

Concealed 60 ft.

Sandy shales 4 ft.
Coal, Bakerstown 2 ft.

Concealed 26 ft.
5hale 6 ft.
Coal 2 ft. 1 in.

Concealed 36 ft.

Black shales 10 ft.
Fossiliferous disintegrated limestone, S in.

Lower Cambridge
Black shales 8 ft.

Coal, Brush Creek 1 ft. 9 in.

Concealed 110 ft.

Flaggy sandstone 7 ft.
Sandy shales __________ .5 ft.

Coal, Upper FreeportTotal, 571 ± ft. 6 in.

1 The upper five measurements were made on the hillside below (W. of)
Elkgardefl; the remainder, one mile north of Blame.
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SECTION OT' CONEMAUGH FORMATION IN CASTLEMAN VALLEY, GARRETT COUIcTY.
Probable position o Pittsburg coal

Strata eroded to top of hill
I] Shale

Sandstone

Shale
Coal

Shale
Concealed

Sandstone
Black fissile shale

Limestone, I B]ack limestone.. 9 in.Aresor Shaly fossil 39 in.01 a
Coal, Friendsville

Gray shaly limestone

[H] Concealed

Sandy shale
Coal, bony.. 24 in.

Coal, Shale 3 in.Maynadier
1 Coal 11 in.

Alternating shale and limestone
Shale

Limestone
Black shale

Coal, Bakerstown
[IIiJ Gray shale

Concealed

Green and red shale
Gray shaly sandstone

Gray sandstone
Gray sandstone

Black shale
Fossiliferous limestone, L. Cambridge

Black shale
Coal, Brush Creek

Black shale
Green and gray shale

Fine grained greenish-gray sandstone

Gray shale
Fine grained shaly sandstone

Coarse sandstone
Greenish and grayish shale

Total, 718 ft. JO in.

15 ±ft.
8 ft.
6 ft.

26 ft.
6 in.
4 ft. 6 in.

.36 ft.

72 ft.

= 23 ft.
40 ft.

3 ft. 2 in.

1 ft. 11 in.
11 ft.
8 in.

2ft.
2 ft. 4 in.
7 ft. 6 in.

39 ft.

41 ft. 3 in.
8 ft.

11 ft. 6 in.
3 ft.
4 ft.
3 ft.
7 ft. 7 in.
1 ft. 7 in.
1 ft.

38 ft. 4 in.

24 ft.

2 ft.
17 ft.

9 ft.
ft. 1 in.

From [I] to [II], measured on north end of Ridgleys Hill; [II] to [III],in railroad cut one mile south of the National Road; the remainder from abore-hole at Jennings Mill.

Yellow shale
Concealed

Sandy shales and sandstone
Black shale

Coal, shale, and limestone

Concealed

5 ft.
12 ft.
6 ft. and 1 ft.

17 ft.
11 in., 2 ft., and 3 ft.

134 ft.

41 ft.
10 ft.

4 ft.
1 ft. in.
4 ft.

Li
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SECTION OF CONEMAUGJI FORMATION, ONE-hALF MILE NORTHWEST OF FREEN 1)5
VILLE, GARRETT COUNTY.

Probable position of Pittsburg coal ____________
Strata removed by erosion 10 ±f t.

Concealed 62 ft.

Coal, Little Pittsburg ____________ 3 ft. 8 in.
Limestone and concealed .,;: ... 1 ±it. and 6 ft.

Flaggy sandstone 26 ft

Concealed and massive conglomer ..r 50 ft
itic gandstone —

Fine grained sandstone and shale ::.:.;;:. 8 ft. and 2 ft.
Limestone.. 2 ft. 6 in. J ___________

-? Shale 1ft. 7ft.g limestone.. 3 ft. 6 in.
Shale and concealed i ft. and 15 ft.
Shale and concealed s ft. and 18 ft.

Sandstone and shale - 15 ft.

Fine bedded sandstone 21 ft

Massive conglomerate ____________ 9 ft.
Shaly, cross-bedded sandstone _________ 18 ft.

Coal, Elklick . 6 in.
Gray calcareous shale 3 ft.

Massive sandstone ::..S 20 ft.
Shaly limestone and fossiliferous shale,

Ames or Crinoidal limestone ____________ 10 ft.
Coal, Friendsville :..y.. 1 ft. 3 in.

Yellow shale :.-::\.ic? 5 ft.
Fine grained cross bedded sandstone 30 ft

Gray shale 1 ft.

Concealed 31 ft.
Sandy fossiliferous shales 4 ft

Yellow shales and concealed is ft.
Black shale 2 ft.

Coal, Bakerstown 1 ft. 6 in.
Shale and sandstone 36 it.

Red shale 2 ft.
Limestone 2 ft.

Red and green shales 7 ft.
Sandy shales 10 ft.

Limestone i ft.
Sandy shales 27 ft.

Black fossiliferous shal 5 ft.
Lirnestolle, Lower Cambridge 6 in.

Black shale s ft.
Coal, Brush Creek 1 ft. 9 in.

Concealed 80 ft.

Black shale with coal smut on top 6 ft.
Coal, Mahoning 1 ft. 10 in.

Black shale 10 ft.
Sandstone 4 ft.

Shale 4 ft.
Concealed 25 ± ft.

Approximate position of Upper Free-
port coal

Total, 635 ft. 4 in.
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FIG. 1.—FRANKLIN COAL, NEAR LONACONING, ALLEGANY COUNTY.

FIG. 2.—MOliGANTOWN SANDSTONE, NEAli LONACONJNG, ALLEGANY COUNTY.

VIEWS OF CONEMAUGH FORMATION.



Coal, Waynesburg or Koontz
Concealed

Limestone, Waynesburg
Silicious fire-clay

Sandstone and Bhale
Sandstone and shale

Coal, Uniontowii
Shale

Sandstone, Sewickley

Shale

Coal, Upper Sewickley or Tyson
Shale

Sandstone

Shale
Sandstone

Coal, Lower Sewickley
Shale

Sandstone
Shale

Limestone, Sewickley
Shale

Coal and shale, Redstone
Shale

Sandstone
Coal, Pittsburg or " Big Vein

1 ft. 10 in.
20 ft.

5 ft. 7 in.
3 ft. 11 in.

10 in. and 4 ft. 10 in.
1 ft. 8 in. and 20 ft.
5 in.
5 ft. 8 in.

14 ft. 2 in.

38 ft.

5 ft. 6 in.
16 ft.
4 ft.

25 ft.
1 ft.
2 ft. 6 in.

18 ft.
10 in.
9 ft. Gin.
5 ft. Gin.
7 ft. S in.
7 ft. 4 in.

15 ft. 9 in.
1 ft. 2 in.

13 ft. 1 in.

Top of shaft
Hard gray sandstone

Shale
Coal, Tyson

Shale and sandstone
Shale and sandstone

Shale, limestone, and shale
Limestone and shale

Shale
Coal and shale, Redstone

Fire-clay
Blaek shale, sandstone, and shale

Fittsbiirg or "Big Vein " coal

Total exposed, 110 ft. 9% in.

6 ft. 6% in.
12 ft. 6 in.
3 ft. 4 in.
8 ft. 51/2 in. and 2 ft. 4 in.
6 ft. 2 in.
lft.,2ft., and2ft. 9in.
7 ft. 8 in.
8 ft. 9',4 in.
8 ft. 3 in.
1 ft. 41,4 in.

18 ft. 2½ in., 4 in., and 2 ft. 7 in.
12 ft. 6,4 in.
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TILE MONONGAITELA FORMATION.

The Conemaugh formation is conformabily oVerlitin by the Monon-
gahek formation consisting of Shakes, sandstones, J.imestones, and
coat-seams aggregating from 240 to 270 feet in thickness. At the
base is the valuable iPittsburg coat seam succeeded at interva's of

SECTIoN OF MONONGAHELA FORMATION IN PUMPING SHAFT, Two Mnas SOIJTH OF
FBOSTBURG, ALLEGANY COUNTY.

Total, 52 ft. 9 in.

PARTIAL SECTION OF MONONGAHELA FORMATION AT BORUON SHAFT, ALLEGANY
COUNTY.
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twenty to fifty feet by the Redstone, Lower and Upper Sewickley,
Uniontown, and Waynesburg coal seams. There are fewer sand-

ScTIoN OF MONONGAHELA FORMATION AT LONACONING, ALLEGANY COUNTY, BY
P. T. TYSON, JR.

6ft.
12 ft.
13 ft. 9 in.
3 ft. in.

27 ft. 3 in.

27 ft. in.

3 ft. 6 in. and 2 ft. 6 in.
4 ft. 3 in.

10 ft.
3 ft. 6 iii.
3 ft.

51 ft.

Shale

Fine-grained sandstone and shale
Coal with two incbes of shale

Fire-clay
Coal

Fire-clay

Coarse shaly, micaceous sandstone

Shale above
Coal

Limestone with shale
Fireclay

___________
Concealed

Shale with iron nodules

Shale 42 ft. 6 in.

Coal and shale 13 ft. 1 in.
Shale and shaly sandstone 1 ft. 3 in. and 1 ft.

Ferruginotis shale 4 ft. 8 in.
Pittsburg or Big Vein coal 14 ft.

Total thickness of Monongahela at
Lonaconing, 238 ft. 9 in.

SECTION OF MONDNGAIIA FORMATION AT KOONTZ, ALLEGANY COUNTY.

Coal, Waynesburg or Koontz 8 ft. 3 in.

Concealed 106 ft.

Coal, Upper Sewickley or Tyson 3 ft. 6 in.

Concealed 107 ft.

S)ale 2 ft. 2 in.
Coal, Pittsburg or "Big Vein " 13 ft. 1 in.

Total, 240 ft.
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FIG. 1.—KNOB WITH BENCH AT P1TTSBURG SEAM HORIZON, I MiLE SOUTH OF
BARNUM, W. VA.

FIG. 2.—ViEW OF "BIG VEiN" COAL, OCEAN MiNE NO. 3.

VIEWS OF MONONGAHELA FORMATION.
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PARTIAL SECTION OF ALLEGHENY FORMATION, BORE-HOLE No. 5, ONE AND ONE-
HALF MILES N. W. OF BAYAIID, GARRETT COUNTY.

Mahoning sandstone, etc.
Coal, Upper Freeport 5 ft. 1 in.

Shale 19 ft. 4 in.
a

Sandstone 6 ft.
Hard conglorneritic sandstone 7 ft. 6 in.

Sandstone 18 ft.

Shale 11 ft.
Bony coal, Lower Freeport 2 ft.

Hard dark sandstone 22 ft. 6 in.

Shale 16 ft. 6 in.

Limestone, Lower Freeport 16 ft. 6 in.
Shale 3 ft. 6 in.

Shale and sandstone, Lower Freeport 11 ft.
Shale 13 ft.

Black shale mixed with coal. U. Kittanning 3 ft.
Blue shale 7 ft.

Shale and sandstone 10 ft.
Sandstone 13 ft.

Shale 3 ft. 4 in.
Coal, Middle and Lower Kittanning 7 ft. 10 in.

14 ft. 10 in.

Total, 200 ft. 8 in.

On the east Side of the IPotoinac at Harrison is the followhig
Sectioll: SECTION ALLEGhENY FORMATION AT HARRISON, W. VA.

Coal, Upper Freeport ft. 4 in.

Concealed 134 it.

Black shale 3 ft.
Coal, tJpper Kittanning 3 ft. 7 in.

Concea'ed 37 ft.

Sandstone 5 ft.
Coal, Middle and Lower Kittanning 6 ft. 4 in.

Concealed 20 ft.

Massive sandstone, Clarion 45 ft.

Concealed 15 ft.

Coal, Clarion 2 ft. 4 in.

Concealed 35 ft.

Total, 311 ft. 7 in.

Shale
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stones and these are thinner than in the previous formations and
accordingly give no marked topographic guides to the stratigraphy.

SECTION OF MONONGAHELA F0IULATI0N NEAR JACKSON MINE At LONACONING,

-

ALEGANY CouNn.

12 It. 6 it.

Total, 139 ft. 1 in.

PARTIAL SECTION OF MONONGAHELA FORMATION ABOVE KINOSLAND MINE NEAR
LONACONING, ALLEGANY COUNTY.

Sandstone
Shale

Coal, Redstone
Shale

Limestone, Redstone

Shale

Coal, Pittsburg or Big Vein"

3 ft. 11 in.
12 ft.
1 ft. 4 in.

Coal, Upper Sewickley

Concealed

Gray sandstone

Concealed

Coal, Pittsburg

6 ft. 7 in.

30 ft.

___ 20 ft.

70 It.

Coal, Upper Sewickley
Sandstone

Coal, Lower Sewickley

Concealed

Coal, Pittsburg or Big Vein

107 ft.

_____________ 11 ft. 10 in.

Total, 126 ft. 1 in.

PARTIAL SECTION Two AND ONE-HALF MILES NORTHEAST OF GBANTSVILLE. (ONE-
EIGHTH MILE NORTH OF TEE PENNSYLVANIA LINE.)

2 ft.
12 ft.

3 ft.
6 ft.

10 ft.

30 ft.

9 ft.
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TIrE DTJNXARD FORMATION.

The Bunkard formation consists, in Maryland, of about 400 feet

of strata best represented in the following section:

SEcTIoIc or DUNKARO FORMATION ON Hia EAST OF PUMPING SHAFT, AaEGAIcY
COUNTY.

Massive sandstone ___________ 10 ± ft.

Concealed 25 ft.

Shale, limestone and concealed
T_LVLIJ

i 37 ft.

Coal, Jollytown 2 ft. 2 in.

concealed 21) ft.
Limestone, Upper Washington 4 ft.

80 ft.

Limestone, Middle Washington 2 ft.

110 ft.

1 1 ft.
Sin.

J 10 in.
Coal, C 1 3 ft. 6 in.

10 ft.
I. 2 ft.

81 ft.

Monongahela formation
Total, 389 ft. 2 in.

The lower beds of the Btrnkard formation are well shown in the

following section:
SECTIoN OP DrncKARO FORMATION ON "DUG Hia," NEAR LOicACONING,1 ALILEGANY

COUNTY.

Shale 1 ft. 6 in.
coal [Waynesburg A] 2 ft.

Shaly sandstone 19 ft.

Shale 23 ft. 6 in.

Monongahela formation
Total, 46 ft.

1 P. T. Tyson, Proc. Amer. Philos. Soc., vol. xi, 1871, p. 9.

Concealed

Concealed

concealed

I
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Fic. 1.—OUTCROP OF PITTSBURG SEAM, NEAR LONACONING, ALLEGANY COUNTY.

Fic. 2.—DUNKARD SLOPE, NEAR FROSTBURG, ALLEGANY COUNTY.

VIEWS OF MONONGAHELA AND DUNKARD FORMATIONS.
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GEOLOGICAL STRUCTURE OF THE MARYLAND Con MEASURES.

The rocks of the Maryland coal district are entirely sedimentary
and have been but little altered since they were deposited. Like most
sedimentary rocks they were originally deposited in an almost hori-
zontal position, but have been subsequently thrown into a series of
folds.1

The Maryland coal fields lie entirely within what has been desig-
nated by Willis as the District of Open Folding of the Appalachian
Province.2 In this district the folds are broad and the dips relatively
gentle, so that further folding would have been possible without
squeezing the strata. This district has been further divided into the
Valley region where the folds are sharp and very long and where the
distinctive topographic features are "governed by structures seen in
the sharp upward folds or anticlines of the narrow-crested ridges and
in the wide undulating downward folds of the valleys; and the
Plateau region which "is characterized by low folds of wide ampli-
tude. In this province the structures and topographic types do lot
conform as they do in the valley region. Valleys follow both upon

1 The elevatiqns of the folds are known as anticlines, and the depressions as
synctines. The angle which any bed makes with a horizontal plane is called
its dip, and the direction at right angles thereto along the bed is its strike. If
a fold has equal dips on the opposite sides it is a symmetrical fold, while if
the dips on the opposite sides are unequal it is an unsymmetrical fold. The
line of greatest depression of a syncline, or of greatest elevation of an anti-
dine, from one end of the fold to the opposite is the axis of the fold. The
angle between a line drawn along the axis on the surface of any bed, and the
horizontal is the pitch of the axis and of the fold. An anticline which has a
long horizontal or almost horizontal axis which pitches down steeply at each
end is called a cigar-shaped anticline. A syncline which has a long horizontal
or almost horizontal axis which pitches up steeply at each end is called a
canoe-shaped sync line. An anticline which has a steep pitch downward in
opposite directions from a central point is called a dome or domed anticline.
and the fold is known as a quaquaversal fold. A syncline which has a steep
pitch upwards in opposite directions from a central point may be called a
spoon-shaped syncline.

2 Mechanics of Appalachian Structure. 13th Ann. Rep. TI. S. Geol.
Survey, Ft. ii, p. 224.

2Darton and Taff. TI. S. Geol. Survey, Geol. Atlas, folio 28, 1896, p. 4.
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the anticlinal and synclinal axes, while the mountains remain between
upn the dip of the strata or limb of the fold."' The Maryland coal
district lies within and borders on the eastern edge of the "Plateau
region."

There are parts of four synclines and three anticlines in this re-
gion. Their location is shown on the accompanying map, and they
are, described in the following pages.

Position.

The easternmost structural feature of the Maryland coal district
is a broad, rather deep synclinorium. It is named from the two

Loc. cit., p. 5.

Fia. 20.—Map showing anticlines and synclines of Coal District.

TIlE GEORGES CREEK-UPPER POTOMAC SYNCLINE.
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streams which flow along the axis. The southern part of this fold
was called by Barton and Taff 1

the "North Potomac Syncline"
while the northern part was called by O'Harra 2

the "Georges Creek
Syncline." The further continuation of this fold into Pennsyl-
vania has been called the " 'Wellersburg Syncline."

The southern part of the Maryland coal fields and the adjoining
part of West Virginia have been described by Barton and Taff as
follows:

"The North Potomac synclinal fold is the first west of the valley
region, arid extends between the New Creek Mountain and Beer
Park Valley anticlines. Rocks in the Allegany Front dip down
steeply toward the north-northwest at 18° to 6O°, but they rapidly
change in dip to a, few degrees, and pass across the valley of the
North Branch of Potomac River almost horizontally. In Backbone
Mountain the same rocks rise, dipping east-southeast 15° to 25°.
This wide sy-rnilinal basin of the North Potomac inclines or pitches
north-northeast nearly 45.7 feet per mile. It widens southward, and
divides near the center of the Piedmont quadrilateral. One prong—
the Stony River syncline—is in the valleys of Stony River and Red
Creek, between the Allegany Front and Canaan Mountain. The
other prong is a direct continuation of the North Potomac basin, and
its axis passes almost through Fairfax Knob. This interruption and
division of the North Potomac syncline is due to the Blackwater an-
ticlinal fold. This anticline enters the area nearly in the southwest
corner and extends northward approximately parallel to the Allegany
Front. The J3laclcwater [Pottsville] sandstone and Greenbrier for-
mation, which once closed in an arch over the Blackwater Valley,
have been removed by erosion, and the wide valley between Canaan
and Brown mountaiiis now extends along the axis of the arch. The
Blackwater anticline pitches northward, down into the North Po-
tomac syncline, and is lost near the center of the basin. Local dis-

1 Darton and Taff. U. S. Geol. Survey, Geol. Atlas, folio 28, 1896, p. 4.
2 Physical Features of Allegany County, Md. Geol. Survey, 1900, pp. 150-152.

Loc. cit., p. 5.
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turbances of minor folding are indicated by dip of the rock in the
Potomac Valley near Gorman and Stoyer, and in Stony River Valley
above the falls on each side of the Biackwater anticline where it
dies out down the pitch, but they are too small to apparently affect
the general structure or to be recognized in structure sections."

It may be seen by comparison that the authors differ somewhat
from Darton and Tall as to the minor details of the folding. They
agree with them, however, as to the general character of the structure.

O'Harra described the Georges Creek Syncline of Allegany county
as follows :_1

"The Georges Creek syncline is defined on the east by the WiUs
Mountain and Fort Hill anticlines already described. The western
limit is west of Savage Mountain beyond the borders of Allegany
county, hence need not receive further mention here. The full width
of this syncline, of which only the eastern and central portions lie
in Allegany county, remains approximately ten miles throughout
its entire course across the state. This ieasurement, however, is not
to be confused with the width of the high valley lying between
Savage Mountain and Dans-Little Allegheny Mountain which oc-
cupies sbarcely more than one-half of the synclinal fold. The axis
of the syncline has been designated with considerable detail by means,
of the various mining operations in the coal basin, its general di-
rection is N. 28° to 30° E. passing through Franklin, Barton, Mos-
cow, and ILonaconing. It lies a little to the west of Westernport and
passes through the immediate vicinity of Mount Savage.

"Steeply-dipping Siluri an and Devonian strata occupy the eastern
border of the syncline, but gradually growing less steep westward
from Wills Mountain they disappear one by one beneath the high-
lying Carboniferous strata of the coal basin.

"In the gap through whjch Jennings Bun flows, where many of the
strata, particularly those of the Hampshire formation, have an excel-
lent exposure, the gradually decreasing inclination of the beds may

1 Physical Features of Allegany County, Md. Geol. Survey, 1900, pp. 150-152..
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be clearly seen. Numerous good exposures further south along
Braddock Run and still further south in the Potomac gorge also aid
materially in arriving at correct conclusions concerning the structure
of this part of the county.

"At the Jennings-Hampshire contact in the Jennings Run gap the
dip is 68° W. At the }T.ampshire-Pocono contact the dip has gradu-
ally decreased to 280 W. At the Focono-G-reenbrier contact it is
170 W., while at the Mauch Chunk-IPottsville contact the dip is oniy
130 W. Further west the dip continues to gradually grow less.

"In the Potomac gorge and along Braddock Run the favorable
places for observation cannot be concisely described but the measure-
ments obtained correspond closely to those made along Jennings Run.

"These measurements were all obtained near the level of the
streams mentioned, hence following the various formations upward
to the positions which they occupy in the higher parts of the Alle-
ghany Front the dip is found to increase slightly. Opportunities are
not good for leanung definitely how much this increase is, but it is
known that the Pottsvilie dips from 16° W. to 22° VST. where best

exposed along the high crest of Dans-Little Allegheny Mountain.
"Outcrops of strata in Allegany county suitable for accurate meas-

urement of the dip are rare west of the synclinal axis. Southward
from the state line the Allegany-Garrett line gradually approaches
the position of the synclinal axis, hence the western limb of the syn-
dine is but poorly represented in Allegany county. It seems, how-
ever, that the steepness increases somewhat less rapidly west of the
axis and the prevailing dip of the Pottsville in the northwest corner
of the county is thought to be not greater than 12° E. to 15° E.

"In much of the Georges Creek syncline this [the pitch] is not
quite so apparent, but in the northern part of the county the upward
pitch to the north becomes perceptible, and as a result the coal
measures all come to the surface within some fifteen miles north of
the state line."

The western edge of this syncline may be considered as located
along the line of steepest dip where the surfaces of stratification
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change from, an upward to a downward concavity. This line coin-
cides approximately with the outcrop of the base of the Pottsville,
with the 3200 foot contour drawn on the top of the Pottsville, and
with the crest of the Great Backbone-Big Savage ridge. The north-
ern portion of the course of the western edge of the fold is remarkably
uniform, being about N. 350 F., except for about four miles in a re-
gion east of Altamont where it is about N. 50° E. The syncline is
continued to the northeastward into Pennsylvania, and southwest-
ward into West Virginia.

The axis of the fold lies entirely in Allegany county. Thence it
passes into West Virginia and lies somewhat east of the Potomac
river from Piedmont to IElkgarden. Here, according to Darton and
Taff, it divides, the eastern fork extending up the valley of Abram
Creek. The western fork extends along and probably somewhat to
the east of the Potomac river as far as the mouth of Stony river.
Here another bifurcation takes place, one fork extending south into
West Virginia, and the other crossing the Potomac river in a westerly
direction to a point about two miles north of Gorman where it turns
and runs southwest to the southern point of Garrett county slightly
east of Fairfax Knob.

Attitude of the Strata.

The strike averages about N. 35° K along the western edge of
the fold, but toward the axis it becomes less regular. The dip va-
ries from20° to 45° along the edge of the fold, averaging about 30°.
Toward the center of the syncline it becomes steadily smaller and less
regular. Along the Potomac riveT it is small but quite irregular in
amount and direction, being prevailingly northwestward between
Fairfax Knob and the mouth of Stony river and prevailingly south-
eastward from this point to Bloomington.

The pitch is very slight but apparently southwestward from Fair-
fax Knob to a point west. of Henry. From here the axis pitches
northeastward at the rate of about 40 feet per mile to the valley of
Shields Run. Thence it pitches southwestward at a low, irregular
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angle as far as the mouth of Stony river. From here to Piedmont
it pitches quite regularly to the northeastward at the rate of about
80 feet per mile. From Westernport the axis pitches to the south-
west, lower and lower beds appearing successively as one passes north-

ward toward the State line.

General Features.
The most striking features of the structure in this fold are the

very uniform strike and dip along the western flank; the flattening
of the center of the fold and steepening of the western flank in the
valley of the Savage river; the development of a subordinate anti-
dine with an axis extending in a 'northwest-southeast direction
through Tasker Corners and the mouth of Stony river; and the
presence of a subordinate spoon-shaped syncline west of and parallel
to the Potomac above the mouth of Stony river.

The strata outcropping in this fold are those of the Mauch Chunk,
Pottsville, Allegheny, Conemaugh, Monongahela, and Dunkard for-

mations.
THE DEER PARK ANTICLINE.

The Deer Park anticline bounds the Georges Creek-Potomac syn-
dine on the west throughout its entire length. Its western edge may
be somewhat arbitrarily placed at the outcrop of the base of the
Pottsville formation along the crest of Meadow Mountain and the
geologically continuous and similar ridge which extends from the
valley of Deep Creek in a southwesterly direction to the Preston
county (West Virginia) line. This coincides approximately with
the top of the Pottsville formation.

The rocks involved in this fold which outcrop at the surface are
those of the Jennings, Hampshire, Pocono, Greenbrier, and Mauch
Chunk formations. The Coal Measures are entirely absent from it.

TIlE CASTLEMAN SYNcILINE.

Position.

The Castleman syncline adjoins the north end of the Deer Park
syncline on the west. It occupies the area between the crests of
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Meadow and Negro mountains, the boundaries being approximate'y
the outcrop of the base of the Pottsville formation on the crests of
those mountains. The southern end of the syncline may be placed
at Deep Creek which flows a'ong a small ow anticline which cuts off
this syncline fr6m the Upper Youghiogheny syncline to the south-
west of it.

The axis of this fold extends from Niverton, Pennsylvania, through
the eastern end of Grrantsville and on to the Castileman river at a
point one mile south of Grantsville. Thence it lies along the course
of the Castilernan as far as the forks of that stream. From here it
extends to Bittinger, and then in a course of about S. 450 W. to the
southern end of Meadow Mountain.

Attitude of the Strata.
The strike on the flanks of that part of the syncline southwest of

IBevansville is in general parallel to the axis. Northeast of IBevans-
ville it gradually diverges from the direction of the axis toward the
east on the eastern limb of the foM and to the north on the western
limb. In the region about four miles east of Accident there is a
very pronounced divergence of the strike to a course almost east and
west.

The dip is quite gentle and regular. It averages about 120 or 150
on the crests of Meadow and Negro mountains and decreases rapid'y
and quite regular'y toward the axis.

The axis pitches to the northeast at a rate of about 55 feet per
mile from Niverton, Pennsylvania, to a point about two and one-ha'f
miles southwest of IBittinger. From that point to the southern end
of the syncline it pitches to the northeast at a rate of 200 feet per
mile.

There is a fault in the sandstones and shakes of the Conemaugh
formation in the west bank of the Castleman river just east of Grants-
vile. For a distance of about 100 feet along the roadside there can
be seen a massive sandstone resting horizontally upon the upturned
edges of steep'y dipping hales. The dip of the shales is unusual
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for this region, the normal dip at this point being that of the almost
horizontal sandstone. The disturbance is all the more remarkable for
occurring in the center of a very open syncline where the strata are
usually very slightly disturbed. The amount of displacement could
not be measured but the appearance at this one locality would seem
to indicate that it might be considerable. There are, however, no
indications of it in any other exposures.

General Features.

This is, as far as the portion in Maryland is concerned, a typica'
canoe-shaped syncline. Subordinate folds and undulations of the
axis are apparently lacking. It is a more simple fold than the
Georges Creek-Potomac syncline or the synclines further west.

The strata involved in this fold and outcropping in it are those
of the Mauch Chunk, Pottsville, Allegheny, Conemaugh, and Monon-
gahela formations. The last do not enter Maryland but are exposed
a few rods north of the Pennsylvania line.

THE TIPPER YOTJGIIIOQHENy SYNCLINE.

Position.

The Upper Youghiogheny syncline adjoins he southern end of the
Deer Park anticline on the west. Its western boundary is the out-
crop of the base of the Pottsville formation along the crest of Snaggy
Mountain. On the northeast it is separated from the Castleman
syncline by the crest of the subordinate anticline referred to above.
On the northwest it is separated from the Lower Youghiogheny syn-
dine by a low anticline in the high hill south of Sang Run. On the
north between the two low anticlines above mentioned is the Accident
anticline of which they are both prongs.

The axis of this fold enters Maryland from Preston county, West
Virginia, along the line of the Preston It. R. Thence its course
is N. 450 F. to the "Michler line." From this point it extends
in a somewhat sinuous course to a point about one-half mile north
of Skipnish where it bifurcates. The main axis nns east for about
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a mile and then tnrns northeast again and extends in that direction

as far as the Youghiogheny river at a point about one-half mile
above Oak Shoals. Here it turns north and follows roughly the
course of the river as far as a point about one mile above Swallow

Falls. Thence it extends in a northeasterly direction for about three

miles where it is lost on the rim of the basin. The secondary axis

extends from the point of bifurcation in a somewhat sinuous north-

northeasterly and northerly course along the geographical center
of the basin, passing through Brew Mahr Mill in the direction of

Sang Run.
Attitude of the Strata.

The strike is very variable. Toward the edges of the basin it is
parallel to the direction of the rim as described above, but in the
center of the basin it is very irregular.

The dip seldom exceeds 120 or 150 on the flanks of the fold and

decreases rapidly toward the axis. It is very variable in amount and
direction, especially in the center of the basin.

The pitch from the point where the axis crosses the West Virginia

line to the point of bifurcation is about 120 feet per mile toward the

northeast. From here the main axis undulates with a pitch of from
0 to 100 feet per mile until it reaches a lowest point at a plaáe about
two-thirds of a mile southeast of Swallow Falls. For a distance of
about three miles northeastward from this point the axis has a pitch

to the southwest of about 200 feet 'per mile. Then the pitch passes

into the dip of the adjacent anticline. The secondary axis has a
slight pitèh toward the south for a distance of about two miles north
from the point of bifurcation. Then it has a slight pitch toward the
north as far as a deep point under the valley of llerrington Run.
From this point to the crest of the anticline in the hill south of Sang
Run the pitch of the axis is southward. It gradually increases from
nothing in the valley of Herrington Run to a maximum of 200 feet
per mile about one mile north of Brew Mahr Mill. From this point
northward it gradually cjecreases in amount but continues its direc-
tion southward;
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General Features.

The most noticeable structural features in connection with thi fold
are the unsymmetrical character; the shortness in proportion tb the
width; the strong pitch compared with the relatively gentle dip; the
irregular strike and dip; the bifurcating axis; and the four subordi-
nate spoon-shaped synclines. This syncline is of a different type
from those described above. It is of the class typically developed in
western Pennsylvania, which characterizes the interior of the Plateau
Region of the Appalachian District of Open Folding.

The strata outcropping in this fold are those of the IMlauch Chunk,
Pottsville, Allegheny, and Conemaugh formations.

THE ACCIDENT ANTICLINE.

Position.

The Accident anticline adjoins the Castleman svncline on the west
and the Upper Youghiogheny syncline on the north. Its western
boundary is the crest of WinAing Ridge. This fold forks at the
southern end; one prbng extending southeastward through the valley
of Deep Creek, connects with Deer Park anticline, the other extend-
ing southwestward, connects with the Cranesville anticline.

The strata involved at the surface are those of the Jennings, Ramp-
shire, Pocono, G-reenbrier, and Mauch Chunk formations, noe of
the Coal Measures being present.

THE, CRANESVILLE ANTICLINE.

Position.

The Cranesville ajiticline adjoins the Upper Youghiogheny syn-
dine on the west. It is bounded on the north by Feik Hill and Dog
Ridge, beyond which is the Lower Youghiogheny synclihe. The
western and southern limits of this fold, as well as the greater part
of its area, are iii West Virginia.

The surface ocks involved in the part of the fold whith lies east
of the Brown-Bauer line are th3se of the Pocono, G-reenbrier, Mauch
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Chunk, and Pottsville formations. Ahng the axis in West Virginia
the Jennings and Hampshire formations are exposed. The Coal

Measures are absent.

THE LOWER YOUGIIIOGHENY SYNOLINE.

Position.

The Lower Youghiogheny syncline adjoins the Accident anticline
on the west, the Upper Youghiogheny syncline on the northwest, and
the Cranesville anticline on the northeast. It extends northward
into Pennsylvania and westward into West Virginia. It is connected
with the Upper Youghiogheny syncline across the low anticline con-
necting the Accident and Cranesyille domes.

The axis follows a somewhat sinuous course near the eastern edge
of the syncline. It crosses the Pennsylvania line about one and one-
half miles east of the Youghiogheny river and extends in a south-
southwesterly direction. Crossing the Youghiogheny river about one
mile below Selbysport, it continues on the west side of that stream
and at an average distance of one-half mile from it, as far as the
mouth of Trap Run. Here it takes a southerly direction, the river
winding back and forth across it as far as Sang Run. From this
point it extends south into the high hifl south and west of the river,
and joins the western fork of the axis of the Upper Youghiogheny
syncline.

Attitude of the Strata.

The trike on the eastern limb of the fold is very uniformly N. 350
E. as far south as a point two miles north of Sang Run. Between

here and Sang Run there is great irregularity of strike. On the
western limb of the fold the strike is in genera' north and south,
•except in the southern end of the fold, where it is northwest and
southeast.

The dip is very regullar on the eastern limb of the fold. The max-

irnum angie is about 20°. On the western limb of the foffi the dip
is very irregular in amount and in direction. It seMom exceeds 50
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or 8°. A low secondary anticline occnrs in the northwest corner of
Garrett county on Sickle Hill and the ridge to the northward. The

dip on the western flank of this is very slight. A very strong minor
fold occurs at the mouth of Laurel Run and very near the axis of the
syncline. This disturbance is evidently of slight extent.

The axis descends to the northward from the southern end of the
basin to the Pennsylvania line. It pitches at an average rate of about
200 feet per mile above the mouth of Salt Block Bun. From the
mouth of Salt Block Bun to the mouth of White Bock Run the pitch
is about 330 feet per mile. From this poiit to Krllg it is about 150
feet per mile. Here it increases again and maintains an average pitch
of 260 feet per mile as far as Friendsville. The pitch is very slight
bekw Friendsville but maintains its direction to the northeastward.

General Features.

This fold differs from the Georges Creek-Potomac and Castileman
synclines in being very markedly unsymmetrical. Its most striking
feature is the very strong regular dip on the eastern limb as compared
with the weak irregular dip of the western limb. It should be noted
that the pitch is greater than in any of the synclines described above.
This is due to the abrupt termination of the syncline at the south
against the end of a steep'y pitching anticline. This deflects the
strike at almost a right angle, and the pitch practically passes into
the dip of the southern limb.

The strata exposed are those of the Greenbrier, Mauch Chunk,
Pottsville, Allegheny, and Conemaugh formations.

CONCLUSIONS.

The rocks of the Maryland coal district are unaltered sediments
which have been thrown into a series of open, slightly unsymmetrica'
folds with axes trending toward the northeast and southwest. The
region presents a structure which is similar to that of the adjacent
regions on the northeast and southwest, but different from the adj a-
cent regions on the southeast and northwest. With each of the htter

—
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i-t has certain points in common, being transitional between them.
While on the whole it has within itself a ,marked individuality; yet
too it has within itself certain divergent types which render it capable
of division into structural sub-provinces.

The unit of structure is the fold. The anticline and the syiicline
are from one point of view complementary. Yet in describing a
region which, like this, is composed of alternating anticlines and
syncliies, either might be ignored. Each syncline might be consid-
ered as extending from one anticline axis to the next; or each anti-
dine, as from one synclinal axis to the nect. 'The most rational and
consistent way of dividing a region into anticlina areas and syn-
cinal areas woulxl be to draw the line between the, anticline and the
syncline where the surface of, any bed, changes from an upward to a
downward concavity. This would be a'ong the line of greatest dip.
There are two objections to this :—flrst, the difficulty of finding a
faiHy continuous and definite line of greatest dip; and second, the
fact that n this region the anticlinal crests are very sharp so that
such a division wouhl throw a'most all of the region into the synclina
areas. It has beQn found that the line of outcrop of the base of the
Pottsville formation on the crests of the Pottsville ridges, and the
crests of the Pottsville ridges themse'ves, approximate'y coincide in
all parts qf the county, and in many regions coincide with the zones
of steep9st dip. Therefore the anticlines and synclines have been
separated on these lines for the purposes of this discussion. The

method has the merit of giving the divisions not on'y a structura'
but a topographic and geolegic unity.

The maj or folds situated in part in the region under discussion are
seven; four of them being synclines, and three, anticlines. There is
a long syncline (the Georges Creek-Potomac syncline) forming the
eastern boundary of the coat district This is succeeded on the west
by a long anticline (the Teer Park anticline) which extends from
near the northeast to the southwest corper of the district. West of
this are two synclines (the Castleman syncline at the north and the
Upper Yoghioghepy syn'cline at the south) which are disconnected

—
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by a low uplift and are neither quite in line nor quite parallel. The

axis of the latter is situated farther to the northwest, and its direction

is nearer north and south, than the axis of the former. West of these

two synclines are two anticlines (the Accident anticline at the north

and the Cranesville anticline at the south) which, like the synclines
last described, are also disconnected, and whose axes are both out of

line and divergent. The discrepancy in the position and direction
of the axes is similar to that of the axes of the above mentioned syn-
climes, but is even greater in amount. Northwest of these anticlines

is a syncline (the Lower Youghiogheny syncline). The Upper
Youghiogheny syncline, from its position flanking the Deer Park
anticline on the west, would seem to be more closely related to the

Castleman than to the Lower Youghiogheny syncline. But it is
structurally more closely related to the latter, as it is joined with it
at a point on the axis 200. feet lower than with the former; and is a

fold of the same broad unsymmetrical type.
Faults are small, infrequent, and inconspicuous. They do not

affect the areal distribution of the formations, or the general char-
acter of the structure.

The folds are in general unsymmetrical, the steepest dips being on
eastern limbs of the synclines and western limbs of the anticlines.

In other words, the northwestward dips are steeper than the south-
eastward. This is in general true throughout the entire Appalachian
province. The amount and the regularity of the dip decrease from
the southeastern to the northwestern part of the district. The amount

of pitch increases in the same direction. This regular change in the
dip and pitch from the southeast to the northwest entirely changes
the general character of the structure. The continuation of the
change beyond the limits of the region in either direction makes it
a transition zone between two radically differçnt structural provinces.
To the southeast and east is what has been designated the Valley
Region of the District of Open Folding of the Appalachian Province,
while to the northwest is the Plateau Region of the same district.
The former is characterized by the canoe-shaped syncline and the
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cigar-shaped anticline. The latter is characterized by the spoon-
shaped syncline and the domed anticline. The eastern edge of the
Georges Creek-Potomac syncline forms the western boundary of the
former region. The eastern edges of the Accident anticline and the
tipper Youghiogheny syncine form the eastern boundary of the latter
region. The intervening area, comprising in Maryland the Georges
Creek-Potomac syncline, the Deer Park anticline, and the Castleman
syncline, is transitional between them.

THE GEOLOGIC HISTORY OF THE MAJIYLAND COAL MEASURES.

EARLY PALEOZOIC PERIODS.

At the beginning of our record of geologic history large parts of
what is now the continent of North America were covered by the
sea. Land areas existed in what is now Canada and probably along
a belt near the present Atlantic shore. These lands grew irregu-
larly by elevation, and were worn away by the processes of erosion
which are now attacking the land surfaces everywhere. The sea was
fed by the waste of the eroded land, and shallowed and narrowed
because of receiving these sediments.

The details of this early history are complex and varied. The
uplift of the land was sometimes rapid and consequently large
amounts of sediment were furnished to the sea within short periods.
At other times the land-surface stood near the sea-level for long inter-
vals, and then the sediment which reached the sea was fine in texture
and small in volume. The land itself was sometimes submerged
beneath the sea so that marine sediments were spread over the old
land-surface. The sea-bottom was at other times raised above the
water-level and the recently formed strata were eroded and rede-
posited.

There is very little positive evidence as to what took place within
the Maryland coal region during the early Paleozoic periods as no
rocks older than the Silurian and Devonian outcrop within the Coal
Measures district. The character of the rocks to the east of the coal
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district shows, however, that the region was submerged and was
receiving sediments from the land mass to the eastward. The char-
acter of the later Silurian and early Devonian deposits, which are
largely limestones, suggest that this land was near basejevel, form-
ing a broad low plain from which little sediment was derived.
Gradually the continent rose, initiating erosion and causing muddy
sediments to reach the sea. The continent was, however, a lowland
until the middle of the Devonian when a very marked uplift of the
land area east of the Devonian sea began which resulted in the
growth of a great highland area. Erosion now became active and a
vast amount of sediment was furnished, forming a great Coastal Plain
which grew westward by the gradual filling of the sea and eastward
by the reduction of the land to an even plain over which rivers mean-
dered and spread the coarser part of their burden. Conditions little
understood but which resulted in the formation of a great series of
red and green sandstones, in which marine fossils are usually absent,
mark the close of the Devonian period. It seems probable that the
waters of this time which extended over the northern Appalachian
region must have been shallow and for the most part cut off from the
main ocean. A time evidently elapsed during which almost uniform
conditions prevailed.

EARLY OARBONIFEROUS OR MISSISSIPPIAN PERIOD.

The change from the Devonian to the Carboniferous sediments in
the region under discussion is of great lithologic abruptness. The
surface is so sharp as never to be mistaken. Whether or not it is
marked by an unconformity is a question which cannot at present be
decided.

The Pocono Epoch.

According to Mr. Bailey Willis 1

the beginning of Carboniferous
time was accompanied by a slight submergence and a tiltiig of the
coastal plain toward the west. The red sediments which had been

1 Paleozoic Appalachia; Md. Geo Survey, vol. iv, p. 65.
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supplied to the sea during late Devonian time failed; either because
the deeply oxidized residual which had furnished them was exhausted
or because transportation to the open sea was prevented by the sub-

mergence. At the same time the coarse and cleanly washed quartzose
sediments which had been accumulating in the beaches and sand-
fiats of the Devonian coastal plain were delivered rapidly to the
waters of the open sea and were spread as a broad sheet of conglom-
erate and sand. These beds form the Pocono sandstone. Some of

the beaches and lagoons of earlier times were probably then entombed
and preserved without destruction in the mass of partly transported
and re-deposited material. This made the sediments of the Pocono
of great complexity of character and discofdance of bedding. The

great and rapid variations in thickness of the formation find explana-
tion in previous irregularities of the sea-bottom, in local differences
in the amount of material at hand, and above all in the varying dis-
tance from shore.

Interbedded with the sandstone and conglomerate are beds of fine
shale, some of which carry abundant marine fossils. These are prob-
ably the most shoreward representatives of the normal marine sedi-
ments which form the Waverly group in Ohio where they contain
the remains of flourishing marine life.

In Allegany county there is little apparent difference between the
highest Devonian and the lowest Carboniferous sediments except in
color and coarseness. In each case the sediments are almost wholly
of quartzose materials and indicate shallow water and mountainous
land conditions. Cross-bedding, ripple-marks, and thin coal seams
all attest a preparatory step toward the marshy condition of the Coal
Measures.

IPocono time was marked by rapid submergence and the rapid
delivery to the sea of the beach accumulations of previously washed
and sorted material. The duration of Pocono time was probably
not long.

—
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The Oreembrier Epoch.

The beginning of G-reenbrier time was marked by a sudden decrease

in the amount of sedimentation. The waters of the Appalachian sea
became c]earer and deeper and little or no arenaceous sediments were
deposited. These waters teemed with marine life, and by the agency
of these

-
organisms, aided perhaps by chemicd precipitation, beds

of limestone were hid down. The argillaceous character of most
of the limestone, and the presence of interbedded strata of red sha]e
indicate that land was near enough to furnish some detritus. The

nature of this sediment shows that the land had a deep'y disinte-
grated surface and that the shore-line was sufficienfly embayed or
beach-bound to prevent the coarser materia' from reaching the open
sea. It is probable that the submergence which brought the deep
clear ocean waters into the region converte4 the lower courses of the
rivers into estuaries in which the coarser part of the land-waste was
held.

The " siliceous limestone" or calcareous cross-bedded sandstone
at the base of the G-reenbrier records that stage of the submergence
when the last of the pebbly beaches disappeared below the sea and
dear marine waters first extended over them. The cross-bedding th
this rock was the work of the undertow and tides on tops and sides of
these afready submerged beaches. They are a Iitho]ogic transition
from the Pocono to the G-reenbrier, but be]ong most positivMy to the
age of the htter.

The absence of fossils in these beds is to be exp'ained by the sub-
mergence and the accompanying eastward transfer of the shore-line
having been too rapid for the fauna to accompany it.

Shortily after this first invasion of marine waters from the west,
the ponded .Pocono rivers succeeded in dearing their mouths of the
marine waters and poured an accumuhtion of. muddy sediment into
the sea. Then were deposited the red and green shakes and thin
argillaceous limestones of the MiddTh G-reenbrier. It is probabile
that these deposits record a halt in the subsidence.
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The purer, more thickly-bedded limestoiies which predomiiiate iii
the upper part of the Greeribrier formation are the record of a
renewed and coi-itinued subsidejice which lasted throughout the re-
mainder of Qreenbrier time. Marine cojiditions then existed for a
long period and over a wide area. From time to time muddy sedi-
meiit reached the sea but it did not interfere with life, for the lime-
stoiies and' shales are both fossiliferous.

The Mauch Chunk Epoch.

The begirmirig of the Mauch Chuuk epoch was marked by the
irnrasiori of that part of the sea hi which the present Mauch Chunk
shales of Maryland were deposited by a great volume of muddy
sediment similar to that which from time to time reached it during
the Greenibrier epoch. The clear marine waters arid the marine
fauna were driven away and a great thickness of mud and sand was
rapidly deposited. This was occasioned by an elevation of the con-
tinent sufficient to quicken erosion and to bring the region under dis-
cussion within the zone which could receive muddy sediments; but
not eirnugh to submerge the beaches or to deliver coarse unsorted
material to the waves. The conditions of Catskill time were re-
peated. The already deeply weathered and oxidized soil was stripped
off and carried to the sea but on the way the coarser material hgged
behind and was accumuhted in flood-phin and coastal-p'ain sedi-
merits which were not to receive their fina' deposition until the next
epoch.

lATER CARBONIFEROTIS OR PENNSYLVANIAN PERIOD.

The chaige from eaHy Carboniferous to late Carboniiferous sedi-
ments is very marked. The open-water conditions which had pre-
vailed even to the close of the Mississippian period were now gradu-
ally rephced by successive marshes in which the great accumuhtions
of vegetable debris out of which the coal is formed took phce.

a
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The Pottsville Epoch.

The beginning of Pottsville time was marked by the change from

the deposition of fine oxidized sands and clays to that of much coarser
and fresh sands and gravels. It was such a change as accompanies
a submergence and seaward tilting of an old land surface. The

coastal-plain accumulations were rapidly swept into the sea and re-
deposited without resorting.

The history of Pottsville time is complex, varying much within
short intervals, not merely from time to time, but from place to place.

The lowest beds of the Fottsville in Maryland are much younger
than those of the regions to the northeast and southwest. It is thus
evident either that there was no sedimentation in Maryland during
the earliest Pottsville time, or that any such sediments as ever
existed have been eroded, or that the oldest lPottsville sediments of
these other regions are contemporaneous with part of the Mauch
Chunk. This question has been discussed by Mr. David White

1

who, while he regrds the present evidence as inconclusive, is inclined
toward the first explanation.

Mr. White 2

believes that• Mauch Chunk time terminated with the
existence of a broad coastal plain bordering a vast expanse of shoals,
ferruginous mud-flats and shallows extending across the greater part
of the northern coal fields. The Maryland region was far out in
the latter belt. Then, according to Mr. White, orogenic movement
began and the earth's crust was warped so as to form a trough to the
east of the present coal area of Mry1and while on either side of the
trough the earth's crust was elevated. This brought large areas of
the newly deposited iMlauch Chunk sediments above sea-level, and
also accelerated erosion and the redeposition of the Mauch Chunk
coastal plain sediments in the eastern region. The oldest Pottsville
was thus deposited, but no sediments were then hid down in the

1 The Stratigraphic Succession of the Fossil Floras of the Pottsville Forma-
tion in the Southern Anthracite Coal Field, Pennsylvania. 20th Ann. Rept.
U. S. Geol. Survey, part ii, pp.. 749-928.

2 Bull. Geol. Soc. Amer., vol. xv, 1904, pp. 280-281.
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Maryland region. Gradually the trough deepened and at the same
time extended westward till finally, in Sharon time, the area of
deposition reached what is now the Maryland coal regions. From
this time on until the deposition of the youngest Pottsville, this region
was within the area of deposition, and the course of events was, as
has already been narrated by the author as follows: 1

"In the Maryland region the beginning of Pottsville deposition
was marked by the laying down of a thin sandstone, following the
cessation of the deposition of red sediments and pOssibly following a
still later period of erosion.

"The next episode was the invasion of fine lagoon and marsh sedi-
ments producing a succession of fine sandstone, shales, and coal seams.
These beds carry the very distinctive Sharon flora and are hence to
be correlated with the widespread Sharon coal-group. The existence
of these beds implies an interval of quiescence of considerable dura-
tion which extended over a wide area.

"The Connoquenessing sandstones indicate that Sharon time was
followed by a tilting of the continent to the seaward which submerged
the marsh deposits and spread over them not only part of the barrier
beaches behind which they had accumulated but the sands and gravels
which had been accumulatiiig along the flood-plains of the rivers.
About the middle of Connoqueiiessing time there was a short period
of quiescence during which the Quakertown coal with its accompan5T-
ing shales was spread in a great marsh which extended not only over
the region under discussion but over the greater part of what is now
western Pennsylvania, eastern Ohio, aiid northern West Virginia.
But immediately after the deposition of the coal the conditions which
existed during early Connoquenessing time were resumed and con-
tinued with great uniformity.-

"After the deposition of the Connoquenessing sandstone, the pres-
ent Maryland coal region again became a great coal marsh in which
the Mercer coals and shales were laid down. This marsh extended

'The Physical Features of Garrett County; Md. Geol. Survey, 1902, p. 170.
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over the whole of western Maryland and the larger part of western
Pennsylvania, northern West. Virginia and eastern Ohio. In its
more minute details the history of the Mercer stage was complex.
In some places as many as three coals were deposited, while in others

there was only one. In some regions two limestones were deposited,

but both of them are absent in Maryland.
"Another great sandstone, the Homewood, was spread over the

Mercer shales and coals. The deposition of this sandstone probably

records a gradual subsidence during which the barrier-beach was

driven landward, burying the Mercer marshes. The culmination of

this movement terminated Pottsville time"

The Allegheny Epoch.

Allegheny time began with the period of quiet which succeeded

the submergence during which the Homewood sandstone was laid

down. As soon as this submergence ceased the broad area of sand
with its surface in the littoral zone was converted into a swamp in

which was formed the Brookville coal. The formation of this coal

was followed in some portions of the field by a very slight submerg-
ence which permitted the accumulation of mud. When this sub-

mergence ceased another swamp was formed in which the Clarion
coal was formed. In those localities where there was little or no
submergence during this interval the Brookville and Clarion coals

are represented by a single seam. In such localities the coal repre-
sents both the Brookville and the Clarion. In some other localities

one or the other may be and probably is absent, because that spot was

the location of an island or a lake within the marsh. The Clarion
sandstone which overlies the Clarion coal represents a crustal sub-

mergence of broad extent and considerable magnitude, which resulted
in spreading the sands of the barrier-beach and of the flood-plains
over the marsh accumulations. This was followed by a greater sub-
mergence which brought the entire district into the region of the
accumulation of fine sediments. The shales which overlie the Clarion
sandstone date from this time, as does also the Vanport or "Fern-
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ferous" limestone. It is evident that this snbmergnce was greater
toward the north and northwest, for the limestone carries a marine
fauna only in Ohio, Pennsylvania, and the northern part of Mary-
land and West Virginia, while in the southern part of West Virginia
and in the adjacent part of Maryland it is of a fresh or brackish
water type. As soon as the bed of shales in which the Vnport lime-
stone is inc'uded was built up to the littoral zone, a marsh began to
develop upon its surface and the Lower Kittanning coal was formed.
The coat seam known as the "Split-six" records the development of
a loca' marsh dating between the age of the Vanport limestone and
that of the Lower Kittanning coaL The area of the Lower Kittan-
ning marsh covered a region inchding what is now the bituminous
coat fleds of Pennsyhrania, Maryhnd, West Virginia, Ohio, and
probabily part of Kentucky. Large areas within this marsh became
submerged enough for the Lower Kittanning coat to be covered by a
few feet of mud. The Middle Kittanning coat was hid down upon
this sha'e, or in the absence of the shale, directily upon the Lower
Kittanning coat

The Middk Kittanning coat was a'most iminediatey submerged
to the zone of the rapid accumuhtion of sand, and cross-bedded sands
were spread over it. Upon this new surface oca marshes imme-
diately devekped in which the Upper Kittarining coat was formed.

The succeeding time interva' was characterized by the rapid and
somewhat irregular accumuhtion of sandstone and sha'e. The local
variations are probabily due to differences in source of supply and
in stream action. There was probabily a moderate submergence after
the formation of the Upper Kittanning coat attended by uplift and
increased erosion in the interior. The local occurrence of the Lower
IFreeport limestone in this interval suggests loca' deeps or quiet places
along shore which land detritus did not reach.

The Lower IFreeport coat records the next period of widespread
tranquillity. The marsh in which this coal was formed does not
appear to have been as uniform and unbroken as the Kittanning
marshes.
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The deposits which cover the Lower Freeport coal are in some
places sha'e and in others sandstone. This indicates Variations in
amount of submergence, oca differences in supply, or both.

The variabile succession of events during which these shales and
sandstones were laid down was followed by greater quiet. During
this interva' only fine sediments were accumukted. These consist
in some phtces of limestone, in others of iron carbonate, and in others
of fire-city. The kwer Freeport limestone and the Bolivar fire-city
date from this time.

Then came an invasion of rank Vegetation, and the Upper Free-
port coat was formed. The Upper Freeport marsh was one of great
extent and uniformity. According to Professor I. 0. White 1 this
coat is more reguhir and persistent in Pennsylvania than eThewhere,
although it is workabile over Jarge areas in West Virginia and Ohio.
The destruction and buria' of the vegetation in this marsh ended
Allegheny time.

The Conemaugh Epoch.

Oonemaugh time began with a general and widespread submerg-
ence which spread the previous'y formed beach accumulations over
the Upper Freeport coat, and formed the Mahoning sandstone. This
marine trangression was of wide extent and must have been of Jong
duration. During its progress the Upper Freeport marsh was being
driven eastward so that the Upper Freeport coat of the most eastern
basins of Maryland, West Virginia, and Pennsylvania is contempo-
raneous with part at 'east of the Mahoning sandstone of Ohio. Dur-
irig the midd'e of Mahoning time there were devekped in parts of
this region small

-

marshes in which the Mahoning coat was formed.
During the formation of this coat the submergence must have ceased
long enough for the hind detritus to be built into a beach. The pre-
dominance of shale over sandstone at the horizon of the Upper Mahon-
hag sandstone in this region indicates that the supp'y of materia'
in the barrier-beach was not very great or e'se that the streams had

'Bull. 65, U. S. Geol. Survey, 1891, p. 147.
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filled their channels with debris to such an extent that they were

carrying a large amount of unsorted material to the coast.
Mahoning time ended with the deposition of the last sand. The

submergence had reached such a point at this time that only very

fine material was reaching the sea. As soon as sedimentation caught

up with this submergence a marsh of very broad extent was spread
over the newly made fiats and the Brush Creek coal was formed. The

Brush Creek marsh covered all of the coal region of Maryland west of

Cumberland, most of southwestern Pennsylvania, all of eastern Ohio,
the greater part of West Virginia, and part of Kentucky. That

conditions were extremely uniform over the greater part of this area

is shown by the almost entire absence of variation in the character of

this coal. The marsh was so large that the vegetation grew, for the

most part, in clear water and consequently the coal is remarkably

free from impurities.
The barrier behind which the Brush Creek marsh existed was low

and contained a small amount of sand compared with the area of

the marsh. Consequently when the submergence which terminated
the formation of the coal took place, the overlying bed was not formed

from the sand of the barrier-beach driven inland by the waves. But

marsh and beach together were submerged under the waters of the

open sea and the first covering which the coal received was of shale.
As soon as from five to eight feet of shale was deposited the marhie

life which had been living farther from shore colonized this newly-

made sea-floor, and flourished there. In this way the Lower Cam-
bridge limestone was spread as a broad continuous sheet at a very
uniform distance of about six feet above the Brush Creek coal. Then

there was a continental elevation which increased the amount of sedi-

ment, rendering the conditions more and more unfavorable for marine
life until as the deposits became a sand, the fauna entirely disap-

peared. The Buffalo sandstone was then rapidly laid down. This

sandstone was evidently derived from a partly sorted mass of sand,
which during the formation of the Lower Cambridge limestone, had

been deposited on a coastal plain which lay to the eastward of that
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part of the Carboniferous sea in which the limestone was deposited.
Still farther to the east lay a low continent whose surface was being
deeply disintegrated by aerial agencies.

The next step in the history of the sediments was the submergence
of the continental mass, probably accompanied by a seaward tilting.
This brought the last of the coastal-plain sands below the reach of
the waves, admitted the marine waters to the Maryland region, and
delivered the red residual soil of the old land surface to the sea.
The result was the deposition of a series of red and gray shales and
marine fossiliferous limestones. The Upper Cambridge limestone,
represented in Maryland by two limestone bands ii? feet apart, be-
longs here. The red shales carry some marine fossils.

The sea was gradually being driven back by the growth of the
land and soon the shore was transferred westward beyond the Mary-
land region. Then a great marsh was; spread as far west as the
Monongahela river, and in it the Bakerstown coal was formed.

Over the Eakerstown coal the rivers spread a deposit of cross-
bedded sand which is now known as the Saltsburg sandstone. As
this sand was extended seaward the land sanic until the coarser de-
posits failed to reach the coast, and a deposit of shale was laid down
along the shore. A coastal plain was thus built up of fine material,
the coarser land-debris being held back in the estuaries and on the
flood-plains of the overburdened streams. The coastal plain then
was brought to sea-level, a barrier beach was formed around its outer
edge, and a great marsh was enclosed within. The Friendsville coal
was formed in this marsh. The extent of this marsh was practically
the same as that of the marsh in which the Brush Creek coal was
formed. The history of the Brush Creek marsh was repeated. The
entire coast,—banier beaches, marsh, and estuaries were submerged
below the open sea, thus cutting off the supply of terrestrial debris
from this region and admitting a marine fauna, by the agency of
which the marine Ames limestone was formed. It must be noted
that in this case the invasion of the marine fauna was so rapid that
the limestone rests directly on the coal.

—
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This submergence was of short duration. The land mass was ele-
vated, bringing muddy sediments into the region under discussion,
and the marine fauna was driven to the west. The e'evation of the
sea-floor and the sedimentation from rivers resulted in a deposit
of muddy and sandy material over the continental shelf. Soon these

deposits reached the ocean eve, and a marsh was inclosed in which
the IEflklick coal was formed. This coat is thin and very variable in
Maryland, but whether this is due to ,the conditions of its formation
or to its subsequent erosion is not known. It seems probable that
the e'evation which rendered the formation of the coal possible con-
tinued to some extent during and after its formation, and that thus
not on'y was the surface of the coal somewhat eroded but the shore
was transferred far to the westward, and the continent sufficiently
raised so that stream action was greafly acce'erated. This e'evation
terminated the marine history of this region and of the entire north-
ern Appalachian coal fie'ds.

It is a'so probable that from this time on differentia' uplift p'ayed
a greater and greater part. The warping of the crust increased the
e'evation more rapid'y in the interior than on the coast and barriers
due to differential uplift kept back the sea. The thick deposits of
sand and grave' which were then 'aid down form the Morgantown
sandstone, the base of which records the break either between the
midd'e and upper Carboniferous 1 or between the Carboniferous and
PermianY

It seems probabile that when the Morgantown sandstone was depos-
ited the Appalachian gull ceased forever to be marine. This was
due in part to the decrease in area of the gull, especialJy at the north-
east end, in part to the genera' shallowing of the gull throughout,
and in part to the fact that the repeated seaward tiltings had increased
the gradient of the westward-flowing stream, reducing at the same
time thAt of those flowing to the east, and had thus diverted a 'arge
amount of drainage from the Al±lantic into the giñf.

1 1. 0. White, Bull. 65, 15. S. Geol. Survey, 1891, pp. 19, 70.
2 • C. White. Amer. Geol., vol. xxi. 1898. p. 51.

—
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The Morgantown sandstone is the product of a great elevation
which transferred the previously accumulated coastal-plain deposits
into the sea, eroding and then burying the marine and coastal-marsh
deposits which had been formed in the time just passed. This eleva-

tion was in large part difierential, and the land areas were elevated
more than the sea and coast. As far as the coast was concerned the
e]evation did not continue long. In fact it is highly probable that
after a very short time the coast began to be submerged. Due in
part to this reverse movement which may have invo'ved to some
extent the whole hnd-mass, and in part to the fact that erosion was
counteracting the effect of elevation, the sediments gradually became
finer. The upper part of the Morgantown sandstone grades into a
sandy shak, in which is included the Lonaconing coat, the product of
a marsh which existed toward the close of Morganto'wn time.

The red and green shales which frequently overlie the Morgan-
town sandstone record a time in which a ]arge part of the lind lay
near base-level and only the finer sediments reached the sea. Toward
the latter part of this epoch a fresh water limestone (the Chrksburg
limestone) was hid down. The next step was the devehpment of a
very extensive coat marsh iii which the Franklin or Little Chrksburg
coal was formed.

The Connellsville sandstone records another seaward tilting which
spread the sand and gravel, which had failed to reach the sea during
the preceding time, over the finer deposits.

Connellsville time was followed by a submergence and a time of
quiet in which little sand and no gravel passed the shore-line. Fine
sands alternated with clays and limy muds. Several coal marshes
were devekped but these were of local extent. The epoch was marked
by gentle and somewhat irregullar submergence and skw sedimenta-
tion. Finally the bottom of the greater part of the gulif was brought
near water leve' and the Conemaugh epoch ended.

The Monongahela Epoch.

Monongahela time began with the growth of vegetation on the
even surface which was formed in the Appalachian gulf during the

U
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closing days of Gonemaugh time. This was the Fittsburg marsh
and in it was formed the IPittsburg coaL The IPittsburg marsh was
of long duration, and conditions were of remarkable uniformity in
its various parts. Such changes as took place, for example, the inter-
ruption of vegetable growth by the deposition of mud, extended over
broad areas. The epoch of the Pittsburg coal was ended by a very
gentle and widespread submergence without tilting, which brought
the marsh below the waters so that it was covered by fine mud.
That the land areas shared in this submergence is shown by the fact
that coarse material is not included in this covering. The waters
soon became deep and clear enough for a deposit of limestone (Red-

stone) to form. The formation of this limestone brought
the sea-bottom again near the surface of the water and a marsh
developed in which the Redstone coal was formed. The next step
was another gradual submergence which involved land and sea areas
alike, and resulted in the deposition of more shale and limestone.
This limestone (Sewickley) is somewhat irregular in extent and occa-
sionally grades laterally into the shale. The water was not every-
where deep enough, or far enough removed from the mouths of rivers
for limestone to form.

After the formation of the limestone the land rose and a coal
marsh formed and migrated westward along the receding shore. In
this marsh the Sewickley coal was formed. The presence in some
regions of two Sewickley coals separated by an interval of shale indi-
cates that the Sewickley marsh was locally submerged, and that the
last stages of the marsh were spread in some regions directly over
its old surface, and in others over the muds which had there buried
the older part of the marsh. The Maryland region was one of the
latter type.

After the formation of the Upper Sewickley coal the sea-bottom
sank with evidently some differential movement. The submergence
was probably greater in the region which is now western IPennsyl-
vatha and Ohio than in West Virginia and Maryland. In Maryland
and West Virginia shale aad sandstone were deposited, while in Ohio
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and western Pennsylvania the deposits were of limestone and shale.

Immediately after the deposition of the main mass of limestone or
of sandstone, a coal marsh was locally developed and in it the Union-
town coal was formed. Submergence followed this, and a deposit
of shale and sandstone was laid down. Then the waters became
deeper and the Waynesburg limestone was formed. Subsequently

the waters became extremely shallow and a marsh was developed, in
which the Waynesburg coal was formed. The final interruption of
vegetable growth and burial of this swamp ended Monongahela time,
and with it the Carboniferos.

THE PEBMIAN PEBIOD.

The Dun/card Epoch.

IDunkard time began with the gentle submergence which buried
the Waynesburg marsh. The evenfs of this epoch in Maryland are
not well known because the rocks are not well exposed. It was evi-

dently a time of gentle and continuous submergence, and of slow
sedimentation in fresh or brackish water.

There is no record preserved, in the Maryland rocks, of the last
half of the Dunkard epoch. Sedimentation probably continued in
this region until the Appalachian gulf was finally filled. This ended
the IPaleozoic sedimentary record in this part of the world.

THE MESOZOIC AND CENOZOIC ERAS.

The Pre-Quaternary Periods.

The Maryland coal district, like the rest of the Appalachian region,
was a land area during the entire Mesozoic and Cenozoic time. It
received no sediment, but was a region subject to uplift, folding, and
erosion. There is no chronologic record of the process of folding to
which these rocks have been subjected. The present structure shows
the final result of the folding without any historical details. The

folding took place at no great depth below the surface and was not
accompanied by any sudden or violent movement. It may have
occurred at one or at several periods.

U
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The Quaternary Period.

Quaternary time in the district was a period of erosion accom-
panied by the local and temporary deposition of sediments along the
water courses and behind barriers of resistant rock. The minor de-
tails of this history were complex and no adequate record of them
has been preserved.

The history is one of continued erosion retarded here and there
by the shifting barriers of sandstone and conglomerate ledges across
the streams. Behind these barriers small deposits of sand and clay
accumulated. Probably at no time in the Quaternary did conditions
over the region as a whole differ much from those existing at present.

In the review of the sedimentary record we have seen how eleva-
tion and subsidence followed eaeh other with varying rapidity while
the large volume of Paleozoic sediments was being deposited. It
seems probable that during this time some lateral pressure was also
exerted upon these sediments, producing incipient anticlines and
synclines. It was not, however, until near the close of Paleozoic
time that structural changes of exceptional magnitude were mani-
fested throughout the entire Appalachian province. The strata
which had been deposited upon each other in an approximately hori-
zontal position were then squeezed and folded to an enormous degree,
the forces being applied laterally in a direction perpendicular to the
course of the present mountain ranges. How long this compression
continued is not known. Suffice it to say that the earliest Mesozoic
records show a new axis of drainage and that most of the rivers, in-
stead of flowing to the west as the Paleozoic rivers had done, were
then flowing to the east.

That there has been vertical upward niovement of importance since
the close of Paleozoic time is evidenced by the development of well-
marked physiographic features, such as the Cretaceous and Tertiary
peneplains and the various river terraces found along the streams of
the county.



CORRELATION OF THE FORMATIONS AND
MEMBERS

BY

WM. BULLOCK CLARK AND GEO. C. MARTIN

The coal deposits of Maryland constitute part of the series of Coal
Measures of the northern Appa'achian field. They have frequently
in the past been considered by geo'ogists independently of the deposits
of the swine age in the adjacent states of Pennsylvania and West
Virginia and a locâ classification of formations and coat beds has
been at various times proposed. This has been in large measure due
to the fact that the study of the Maryland Coal Measures has been
main'y confined to the Georges Creek basin, a deep synclinal trough
that presents the only full representation of the formations of the
Coal Measures within the limits of the State, but which is entirely
detached from the main areas of the Coal Measures in the adjoining
states. Very little consideration has been given in the past to the
less complete series of coal deposits found to the westward in Garrett
County for the reason that these relatively tess important basins have
been left practically undevdoped until within the last decade.

The authors of the present report have been engaged for several
years in a study of the Coal Measures of Mary'and, and are satisfied,
both from an intimate comparison of the sequence of deposits found
represented in Mary'and with those of other areas and from the con-
tinuity of certain of the beds with those in adjacent regions of Penn-
sylvania and West \Tirginia, that the same conditions and the same
seams of coal earlier described in adjacent areas are present in Mary-
land and that these names must be adopted in classifying the Mary-
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land deposits. The accuracy of these conclnsions are further attested
by a study of the fioras and faunas which are extensive and highly dis-
tinctive, and prove the equivalency of many of the horizons beyond
all question. The authors have been much impressed from this
comparison of deposits and the fossil remains contained in them with
the wide geographic range of even the minor divisions of the Coal
Measures of the northern Appalachian field, many of the beds being
traced without difficulty over thousands of square miles with very
little change in physical characteristics. Some of the coal beds
especially show marked typical features that admit of their ready
determination. This is seen not only in the physical constitution
of the coal but in the characteristic position and nature of the
partings.

The Coal Measures of the northern Appalachian field, as indicated
in the preceding discussion, have been divided into the following
formations:

TABLE.

Group. Formation. Age.
Dunkard Permian (?)
Monongaliela

Coal Measures Conemaugh Lupper Carboniferous
Allegheny

I

(Pennsylvanian).
Pottsville J

These formations, together with their subdivisions, are described in
the succeeding pages. Characteristic sections accompany the text,
the character of the deposits being represented in the usual conven-
tional manner. That portion of each section which was concealed is
left blank. As each section is carefully drawn to the scale of 1 inch to
200 feet it will be an easy matter to determine the thickness of the
several members. Here and there slight changes in the character of
the material as compared with typical sections of western Pennsyl-
vania are apparent, but in general the character and position of the
several beds are remarkably similar. Some differences in the thick-
ness of the individual members appear but they conform for the most
part to the recognized changes that affect the eastern margin of the
northern Appalachian field.
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Composition and Relations.—The strata here referred to the Potts-
yule formations consist of conglomerates, sandstones, shales, fle-clays,

and coals which reach from 325 to 380 feet in thickness. The thick-

ness is apparently greatest in the southeastern part of the region un-
der discussion and decreases toward the north and west.
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5 Quakertown coal
4 Lower Connoquenessing sand-

stone
3 5haron coal
2 5haron conglomerate
1 Basal Contact

Mauch Chunk Formation

of the Pottsville Formation.

The Pottsville formation in Maryland is of the western Pennsyl-
vania type and lacks the greatest thickness shown in the southern
anthracite field of Pennsylvania, where the formation was named.
Comparisoii of the formation, both as a whole as well as the indi-
vidual members, with the strata exposed there can at present be made
only on paleontological evidene. This is not at this time sufficient

Allegheny Formation (11-2)

Pottsvifle Formation
10 ilomewood sandstone

9 Mount 5avage or Upper Mercer
coal

8 Mount 5avage fire-clay
7 Lower Mercer coal
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for the complete correlation, and consequently the present discussion
will be restricted to a consideration of the relations of the Maryland
depoáits with those exposed and named in western Pennsylvania.
Professor Stevenson, in a recent and very elaborate discussion of the
stratigraphy and correlation of the Pottsville,' has grouped the mem-
bers into two subformations; the Upper Pottsville or Beaver of
ILesley, and the Lower Pottsville or Rockcastle of Crandall. The
former includes only that part of the Pottsville which is present in
Maryland with the addition of the Sharon sandstone which should,
perhaps, be included with it. It would therefore be possible, and
may be advisable in future and more detailed work over broader
areas, to map the Beaver formation as a division of the Pottsville
group or as a subformation of the Pottsville, in which case the beds
present in Maryland would be. called the Beaver formation.

The U. S. Geological Survey, in its Piedmont folio, adopted the
name Blackwater formation for the deposits of this horizon, but in-
cluded also, according to Mr. David White 2 and Professor Stevenson,3
about 195 feet of the strata belonging to the Lower Pottsville.

Basal contact (1) .4—The Pottsville formation everywhere rests on
the red and green shales and sandstones of the Mauch Chunk forma-
tion. There is some local discordance of bedding, indicating an
unconformity which, according to the physical and floral proof of
Mr. David White, represents an overlap and probable erosion interval
which extends over the greater part of the area of the northern
Appalachians.5

'Carboniferous of the Appalachian Basin. Bull. Qeol. Soc. Amer., vol. xv,
1904, pp. 37-210.

2 Deposition of the Appalachian Pottsville. Bull. Geol. Soc. Amer., vol. xv,
1904, pp. 267-281.

Carboniferous of the Appalachian Basin. Bull. Geol. Soc. Amer., vol. xv,
1904, p. 190.

The numbers used in this paper correspond to those used on the figures.
There is no intention to give the coal seams and other members of the Coal
Measures of Maryland a permanent numbering.

Deposition of the Appalachian Pottsville. Bull. Geol. Soc. Amer., vol. xv,
1904, pp. 267-281.

—
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Sharon sandstone (2) .—A sandstone which probably nowhere in
Maryland exceeds 25 feet in thickness, and is sometimes absent, is
generally found at the base of the Pottsville formation. It is con-
sidered to represent the Sharon conglomerate because of its position
conformably below the Sharon coal.

Sharon coal (3).—Good exposures of the strata at the base of the
Pottsville are found one mile below Westernport, Allegany county,
and in the gorge of the Youghiogheny river, below Swallow Falls,
Garrett county. At each of these localities there are beds of coal in
a series of shales which lie between the sandstone above mentioned
and a mtich thicker and more massive overlying sandstone. Both
from the stratigraphic position and from the evidence' of the abund-
ant fossil plants, these beds are regarded as the equivalent of the
Sharon coal group.

Lower Connoquenessing sandstone (4) .—Overlying the shales of
the Sharon group is a mass of very coarse, thick-bedded, white, sand-
stone, which from its position is evidently the equivalent of the Lower
Connoquenessirig sandstone of Lawrence county, Pennsylvania.

Qualcertown coal (5).—Near the top of the Lower Connoquenes-
sing sandstone and overlain by a similar thick-bedded sandstone is a
coal seam which corresponds in stratigraphic position to the Quaker-
town coal of Quakertown, Pennsylvania. The seam named the
Bloomington coal2 was assigned to a stratigraphic position correspond-
irig to that of the Quakertown coal; but under this appellation were
also included at a few points coals that are now known to belong to
the Mount Savage and the Clarion seams.

Upper Connoquenessing sandstone (6) .—Overlying the Quaker-
town coal is a coarse white sandstone about 75 feet in thickness, which
corresponds to the Upper Connoquenessing sandstone described by
Dr. I. C. White, from Lawrence county, Pennsylvania.

1 Mr. David White, after an examination of the fossils, has informed the
authors that he considers them to belong to the horizon of the Sharon coal.

2 Physical Features of Allegany County. Md. Geol. Survey, 1900, pp.
115, 170.
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Lower Mercer coal (7).—A very short distance above the top of
the Upper Connoquenessing sandstone is a thin coal, which corre-
sporids in its position with reference to the underlying and overlyirig
beds to the Lower Mercer coal of western Pennsylvania.

Mount Savage fire-clay (8) .—Above the Lower Mercer coal, or
on top of the Connoqueriessing sandstone when that coal is absent, is
the Mount Savage fire-clay, so named from its typical development
near the town of Mount Savage, Allegany County, Maryland. The

bed consists of a mass of soft gray shale from 5 to 12 feet in thick-
ness, which softens readily, on exposure to the weather, to a plastic,

very refractory clay. As nodules in this mass, or replacing part or
all of it, is the flint-clay, which differs from the plastic clay in not
becoming plastic either by grinding or on exposure to the weather.
The genetic difference between the two varieties is not known, and
there seems to be no regularity in distribution between them.

Mount Savage or Upper Mercer coal (9).—Immediately above the
Mount Savage fire-clay is a seam of coal varying in thickness from
2 to 4 feet. It is the seam which has long been known in the northern
end of the Georges Creek basin as the Mount Savage coal, arid is
possibly the same as the Upper Mercer coal of Professor IL B.
Rogers. The seam which was named the Westernport coal 1 in the
southern Georges Creek basin is the same as this. The shales asso-
ciated with this coal carry an abundant flora, which Mr. David White,
after examination, informs the authors is identical with the Mercer
flora.

Homewood sandstone (10).—A massive sandstone, varyiig in
thickness from 30 to 100 feet, is found a short distance above the
Mount Savage coal. This was formerly called the Piedmont sand-
stone. From its position between the Mercer coal group and the
base of the Allegheny formation, it is evidently identical with the
Homewooci sandstone of Pennsylvania.

'The Physical Features of Allegany County.1 Md. Geol. Survey, 1900, pp.
115, 170, 171.
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ALLEGHENY FOEMATION.

Composition and relat'ions.—The Allegheny formation ccinsists of

a series of sandstones, shales, limestones, and coat seams having a
tota' thickness in Mary]and of from 260 to 350 feet. The thickness
is greatest in the southern and eastern parts of the area, in this
respect corresponding to the Pottsville.

The name "Allegheny series" was proposed by H. D. Rogers in
1840' to include the strata from the lowest bed exposed at Pittsburg
down to the "sandstones and conglomerate at the bottom of the coat
formation." The type section is along the Allegheny river between

1 Fourth Annual Report of the, Geological Survey of the State of Pennsyl-
vania, p. 150.
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Comemaugh Formation (26-44) 19 Upper Kittanning coal
13 Middle Kittanning coal

Allegheny Formation 17 Lower Kittanning coal
25 Upper Freeport coal 16 5plit-six coal
24 Upper Freeport limestone (Bo- 15 Kittanthng sandstone

livar fire-clay) 14 Vanport or ferriferous limestone
23 Upper Freeport or Roaring 13 Clarion sandstone

Creek sandstone 12 Clarion coal
22 Lower Freeport coal 11 Brookville coal
21 Lower Freeport limestone
20 Lower Freeport sandstone Pottsvifle Formation (1-10).

Fiu. 22.—Columnar Sections of the Allegheny Formation.
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Pittsburg and Warren. In later usage the formation has been
restricted by cutting off the upper part, which now constitutes the
Conemaugh formation. The Allegheny formation was also known
under the name of the Lower Productive Coat Measures or Lower
Productive Measures. The U. S. GeoJogica Survey, in its Pied-
mont folio, proposed the namet Savage formation for the Jower part
of the Allegheny formation, inchiding the Davis coat, and the name
Bayard formation for the upper part of the Allegheny formation and
lower part of the Conemaugh formation up to and including the
Four-foot coal of the Potomac valley.

Broolcville coal (11).—A seam of coat varying from 1 to 4 feet in
thickness sometimes occurs at or very near the base of the Allegheny
formation. This is in the stratigraphic position of the Brookville
coat It has been known in Maryland as the Thuebaugh coat, and
was. so cafled in the Report on the Geology of Allegany County.

Clarion coal (12).—A seam of coal approximating 2 feet in
thickness is found in an interva' of from 12 to 30 feet above the
Brookville coal, or, in the absence of that coat, about the same dis-
tance above the base of the formation. This seam corresponds in
position to the Clarion coat It has been hitherto known in Mary-
land as the Parker coat, and was so called in the Report on the Geok
ogy of Allegany County.

Clarion sandstone (13).—Separated from the Cilarion coat by a
thin series of shakes, there is frequently a massive sandstone, which
sometimes reaches as much as 70 feet in thickness. It is especially
well developed along the Potomac river in Garrett county, where it
can readily be mistaken for the IHiomewood sandstone. This sand-
stone is in the stratigraphic position and has the llthologic character
of the Cilarion sandstone of Pennsylvania.

Vamp ort or Ferriterous limestone (14) .—A short distance above
the Clarion sandstone, or the horizon for it, is a limestone a few feet
in thickness. This limestone has been seen at only a few points in
the southern part of Garrett county. At all of these localities it is
evidently of fresh-water origin, and c&ntains no fossils except Ostra-
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coda. In the bore-hole four miles northwest of Oakland a thin lime-
stone with marine fossils was encountered at this horizon. It is the
position of the.Vanport or " Ferriferous" limestone of Pennsylvania,
and is possibly the equivalent of the Putnam Hill limestone of Zanes-
ville, Ohio.

Kittartning sandstone (15).—The interval between the Vanport
limestone and the next coal above is usually occupied by shale. In
the bore-hole four wiles northwest of Oakland, where this interval is
large, it is occupied in part, however, by sandstone. This sandstone
corresponds in position to the Kittanning sandstone of Pennsylvania.

Split-six" coal (16).—Separated from the Vanport limestone
by a variable thickness of shale is a seam of coal about 4 feet in thick-
ness, but too impure to mine. This is best developed in the southern
end of the Georges Creek alley, where it is known as the " Split-
six." It does not appear to have any named equiva'ent in other
regions, unless it is the Scrubgrass or Upper Clarion coal of Penn-

stfrania.
Lower Kittanning coal (iti).—A seam of coal of great persistence,

which can be seen at a'most every point where strata of this horizon
are exposed, occurs at an interva' of from 90 to 140 feet above the
base and from 170 to 210 feet below the top of the Allegheny forma-
ation. This seam corresponds in stratigraphic position to the Lower
Kittanning coat of Pennsylvania.

Middle Kittanning coal (18).—Another seam of equal persistence
is found at a distance of from a few inches to 30 feet above the top
of the Lower Kittanning coaL Over broad areas it is so close to the
Lower Kittanning that the two form practically one seam. The
upper of these cosey associated seams is probaMy the equivalent of
the Midd'e Kittanning coal of Pennsyftania.

The Lower and Upper Kittanning coaTh are called in the upper
Potomac basin the Davis coat, arid 'ocally in the tower Georges Creek
basin and in the vicinity of Piedmont, West Virginia, by the name
of the " Six-foot."

Upper Kittanning coal (19).--—Separgted from the Middk Kittan-
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ning coal by from 30 to 60 feet of shale and sandstone is a seam of
coal from 1 to 3 feet in thickness. This is in the position of the
Upper Kittanning coal.

Lower Free port sandstone (20) .—A short distance above the
Upper Kittauning coal is a massive sandstone of variable thickness,
which corresponds in position to the Lower Freeport sandstone.

Lower Freeport limestone (21).—A limestone 16 feet in thickness
was encountered at a distance of 28 feet above the Upper Kittanning
coal in one of the bore-holes at Henry. This is the horizon of the
Lower Freeport limestone of Pennsylvania. This limestone has not
been seen e'sewhere in Maryland.

Lower Freeport coal (22).—A seam of coal of variable thickness
sometimes appears at a distance of from 35 to 60 feet below the top
of the Allegheny formation. It corresponds in position to the Lower
Freeport coat of Pennsylvania.

Upper Freeport or Roaring Creek sandstone (23).—A short dis-
tance above the Lower Freeport coal is a very massive, sometimes
conglomeritic, sandstone. This is the Upper Freeport sandstone of
Pennsylvania, or the Roaring Creek sandstone of West Virginia,
recentily described by Dr. I. C. White.'

Upper Freeport limestone and Bol'ivar fire-clay (24).—Imme-
diatey above the Upper Freeport sandstone, or the horizon of that
sandstone, there sometimes appears a thin limestone which corre-
sponds in position with the Upper Freeport limestone. At several
places a flint fire-clay has been observed at this horizon, and in such
cases the limestone is absent A similar relationship has been re-
ported frdm Pennsylvania, where the Bolivar fire-clay is regarded as
"replacing" the Lower Freeport limestone.

Upper Freeport coal (25).—At the top of the Allegheny formation
is a very persistent seam of coat, which, in its relationships to the
overlying and undeflying strata, corresponds to the Upper Freeport
coal of Pennsylvania. This seam has been called the "Four-foot"

'W. Va. Geol. Survey, vol. Ii, 1903, pp. 462, 463.

a
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in the Georges Creek valley and the "Three-foot" in the Potomac
valley. In the Piedmont folio of the U. S. Geological Survey and
the "Report on the Geology of Allegany County" it is called the
Thomas coal.

CONEMATJGU FORMATION.

Composition and relations.—The strata here referred to the Cone-
m.augh formation consists of a series of sandstones, shales, conglom-
erates, limestones, and coat seams. The tota' thickness varies from
600 to 700 feet. The average thickness in the Georges Creek basin
is about 630 feet. In the Potomac basin it is slightly less. In the
Castleman basin the only complete measurement obtainable in Mary-
land gave about 700 feet, which, however, is 100 feet in excess of the
thickness obtained by the Pennsylvania survey farther north in the
same basin. The thickness in the kwer Youghiogheny basin is
slightly over 600 feet.

This formation; generally known hitherto under the name of the
Lower Barren Coal Measures, or Lower Barren Measures, was called
the Conemaugh formation by Franklin Platt in 1875 1 from the typi-
cal development of these rocks along the Conemaugh river, in western
Pennsylvania. This formation has also been known under the name
of the Pittsburg coal series and the Elk river series, while that
portion above the Four-foot coat of the Potomac valley was called
by the U. S. Geological Survey in its Piedmont folio the Fairfax
formation.

Lower Mahoning sandstone (26).—A very massive and persistent
sandstone from 25 to 50 feet in thickness occurs at the base of the
Conemaugh formation. It corresponds to the lower part of the
Mahoniiag sandstone of western Pennsylvania and eastern Ohio.

Mahoning limestone (27).—Overlyiiag the Lower Mahoning sand-
stone is sometimes a bed of limestone corresponding to the Ma-
honing limestone. It has been recorded by Dr. I. C. White 2 from

1 2nd Geol. Survey, Pa., II., p. 8.
2 U. S. Geol. Survey, Bull. 65, 1891, p. 82.

a
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44 Little Pittsbnrg coal
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5eals: 1 inch = 200 feet.

11 Morgantown sandstone
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17 Ames limestone
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14 Bakerstown coal
21 Upper Cambridge limestane
12 Buffalo sandstone
21 Lower Cambridge limestone

Fm. 23.—Columnar Sections of the Conomaugh Formation.
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and is about 20 feet above the base of the formation. This corre-
sponds to the Johnstown iron ore, which, in Pennsylvania, is recog-
nized as occurring at the horizon of the Mahoning limestone.

Mahortirty coal (28) .—In the absence of the Mahoning limestone
there frequently appears in its place a thin seam of coal, known in
Pennsylvania and West Virginia as the Mahoning coal.

Upper Mahoning sandstone (29).—The Upper Mahoning sand-
stone lies immediately above the black roof shales of the Mahoning
coal, or the Mahoning limestone, as the case may be; or, in the absence
of both the coal and the limestone, it forms one continuous mass with
the Lower Mahoning sandstone. It varies much in lithologic char-
acter and thickness. Sometimes it is very massive and conglom-
eritic, while at other times it is thin-bedded and shaly.

Brush Creek coal (30).—A seam of coal having a thickness of from
18 to 24 inches, and without partings, is found in a position varying
from 85 to 125 feet above the base of the formation. From its posi-
tion above the Mahoning sandstone, and more especially from its
relation to the overlying fossiliferous beds, this is regarded as the
equivalent of the coal formerly called "Masontown" by Dr. I. C.
White,1 although it is not the Masontown coal of the type locality
(Masontown, Preston county, West Virginia) which has recently
been shown by Dr. I. C. White 2

to belong at the Bakerstown horizon.
The coal which actually occurs at the supposed horizon of the Mason-
town coal was renamed Mason by Dr. I. C. White from the occur-
rence at Mason, Kanawha County, W. Va. The name Farmington
coal was applied by Mr. M. R. Campbell in 1902 from the occur-
rence of the coal at Farmington, Fayette County, Pennsylvania, and
antedates Mason by about a' year. The Brush Creek coal of the
Pennsylvania Survey belongs at this horizon, and that name, being
the oldest, should be used.

1 U. S. Geol. Survey, Bull. No. 65, 1891, pp. 72-85, 94-95.
2W. Va. Geol. Survey, vol. ii, 1903, pp. 268, 285.
Loc. cit., p. 285.
Masontown-Uniontown Folio, U. S. Geol. Survey, Geol. Atlas, folio 82, p. 12.
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Lower Cambridge limestone (31).—Separated from the Brush
Creek coal by about five feet.of fissile, Mack carbonaceous shale is a
band of calcareolls shale or bituminous limestone, usually about eight
inches in thickness. This limestone and the overlying shales are
filled with well preserved marine fossils. The fauna is very rich,
both ia individuals and in species. No detailed study has as yet
been made of it, but enough species have been determined to make it
certain that it is the fauna of the Lower Cambridge limestone of Ohio
and Pennsylvania. The greatest thickness of this limestone known
in Maryland was obtained in the bore-hok at Jennings mill. Here
it is three feet thick, and is overlain by four feet of black, fossiliferous
shale.

Buffalo sandstone (32) .---—A short distance above the Lower Cam-
bridge limestone is a sandstone, which sometimes attains a thickness
of 40 feet. It corresponds with the Buffalo sandstone of western
Pennsylvania, which was formerly considered to be the equivalent of
the Upper Mahoning sandstone, but which Dr. I. C. White has shown
to overlie the Lower Cambridge limestone.

Grantsville ("Beachey '9 coal.—This seam occurs in the Castle-
man basin only. Its position is apparently a short distance below
the Bakerstown seam, but cannot be exactly determined. It may be
a local development of the "Honeycomb" or Bakerstown, or may
belong as much as 60 feet below that seam. It is, however, more
than eighty feet above the Brush Creek coal. In regard to its corre-
htion it may be said that if it is not a local phase of the Bakerstown
it has no equivalent in the other coat basins of Maryland. In the
Salisbury basin of Pennsylvania; of which the Castleman basin is the
southern continuation, there are three coal seams between the "Bak-
erstown" and the "Masontown " (Brush Creek) which have no
recognized equivaknt elsewhere. The "Beachey" seam is probably
one of these, but there is no positive evidence as to which it is. It

'I. 0. White, Bull. U., S. Geol. Survey, No. 65, 1891, p. 76.
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was named the Grantsville coal 1 from its typical development near
the town of that name.

Upper Cambridge limestone (33).—In the river bluff north of
Friendsville there are two thin limestone beds at intervals of 32 and
50 feet respectively above the Lower Cambridge limestone. One or
both of these probably represent the Upper Cambridge limestone of
Ohio. Both beds carry marine fossils.

Lower red shales.—The interval betweeen the top of the Buffalo
sandstone and the under clay of the Bakerstown coal contains a Iarge
amount of red and green shale. The Upper Cambridge limestones
occur in these shales, and the red shakes themselves carry fossils.
These red beds are very persistent, and their outcrop can be easily
traced throughout the Lower Youghiogheny basin. They were en-
countered at their normal position in the bore-hole at Jennings mill,
in the Castleman basin, and are evidently the beds known by that
name in Pennsylvania.

Balcerstown coal (34) .—A very persistent seam, which in some dis-
tricts is of considerable economic importance, occurs at an inter-
va varying from 90 to 135 feet above the Brush Creek coaL The

thickness of the coal varies from two to five feet. This seam occupies
the stratigraphic position of the Bakerstown coal of Pennsylvania.
It is the locally recognized Barton coal, described by that name in
the Report on the Geology of Alllegajiy County, but apparently not
the Barton coal of the Pennsylvania reports.2 In the Georges Creek
basin it is commonly known as the "Three-foot," in the Potomac
valley as the "Four-foot," and in the Castleman valley as the
"Honeycomb" seam.

Saltsburg sandstone (35'y—A massive cross-bedded sandstone,
about 30 feet in thickness, occurs above the Bakerstown coal, and is
separated from it by a variable thickness of shale. This sandstone
is evidently the Saltsburg sandstone of Professor Stevenson,2 so named
from its occurreitce at Saltsburg, Pennsylvania.

1 The Physical Features of Garrett County. Md. Geol. Survey, 1902, p. 136.
2 2d Geol. Survey, Pa., KK, 1877, pp. 67, 68.

2d Geol. Survey, Pa., KKK, 1878, p. 22.
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Maynadier coaL—This seam which is locally known as the "slate
vein," is apparently confined to the Castleman basin and occurs at an
interval of about 40 feet above the Bakerstown coal.

The strata immediately overlying the T3akerstown coal are well
exposed in the Castleman valley in the railroad cut one mile south of
the National Road. This section is part (Nos. 24 to 34) of the
complete Conemaugh section given on page 253. The coal seam 40
feet above the Bakerstown atid the limestones underlying it have not
been recognized in Maryland outside of this basin, but the coal at
least appears to be very constant within the basin. The name May-
nadier coal 1

has been given it from its development at the west end
of Maynadier Ridge. Neither the coal nor the limestone can be
correlated with any members of the Conemaugh hitherto described
from other regions. In other basins this interval is generally con-
cealed or only poorly exposed.

Friertdsville coal.—This seam occurs at an interval of from 90 to
160 feet above the Bakerstown coal. The interval is about 100 feet
in the Georges Creek basin, 160 feet in the Castleman basin, and 90
feet in the Lower Youghiogheny basin. This coal is a thin but very
persistent and characteristic seam, which has been of the greatest
service in correlation. This seam is the same as the one which has
been called the " Crinoidal coal" in the Pennsylvania reports and
the " Crinoidal coal" or " Coal 8b"in the Ohio reports. It is pos-
sible also that the " IPlatt coal" of the Somerset basin may be the
same as the " Crinoidal." The coal is well exposed ad has been
mined for local use at several places in the Castleman basin and in
the Lower Youghiogheny basin near Friendsville, Garrett county,
from which occurrence 2 it received its name," and also at many places
in the northern end of the Georges Creek basin, where it attains the

1 The Physical Features of Garrett County. Md. Geol. Survey, 1902, p. 136.
2 The Physical Features of Garrett County, bc. cit., p. 136.
It should be noted that this is not the same as the Friendsville (Illnois)

coal of Fuller and Ashley (Bull. 213, TI. S. Geol. Survey, 1903, pp. 292, 239)
and of Fuller and Clapp (U. S. Geol. Survey, folio 105, 1904, p. 8).

—
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tiuckness of 28 inches, the greatest known in Maryland. One of
these old mines near Mount Savage was visited by Lyell in 1842, who
described the occurrence of coal, its position and thickness, and gave
a list of fossils found in the overlying shales.'

Ames or Crinoidal limestone (37).—The Friendsville coal is over-
lain by either a limestone or a calcareous shale full of marine fossils.
This limestone occurs in a position exactly similar, with reference to
the overlying and underlying strata, to that of the Crinoidal lime-
stone of the Pennsylvania reports, and to the Ames limestone of the
Ohio reports. The fauna, as far as known, is the same as that found
in this bed in Ohio and Pennsylvania. In both of these states and
in West Virginia the limestone is of very great persisteuce and has
been of the greatest service in the correlation and location of the coals.

El/click coal (38).—A very thin and variable coal, which appar-
ently represents the Elklick coal of Pennsylvania and West Virginia,
is found at about 35 feet above the Ames limestone.

Morgantown sandstone (39 ) .—Irnme.diately above the IElklick coal

or its horizon, if the coal is absent, is a very massive and constant
sandstone, frequently conglomeritic in part, which corresponds ex-
actly in its stratigraphic relations with the Morgantown sandstone,
so called from its typical development at Morgautown, West Vir-
ginia.

Lonacoming coaL—This coal is typically developed in the eorges
Creek valley near the town of Lonaconing from which occurrence it
is here given its name. The coal occurs a short distance above the
top of the Morgantown sandstone and about 20 feet below the Frank-
lin coal. Its average thickness is about 2 or 2- feet. The coal has
not been recognized outside of this region except in Fairfax Knob
near the headwaters of the Potomac river where it is apparently rep-
resented by the seam 27 feet above the IElklick coal.2

Clarksburg limestone (40).—A short distance above the top of the

'Travels in North America, with Geological Observations on the United
States, Canada, and Nova Scotia. -

2W. Va. Geol. Survey, vol. ii, 1903, p. 235.
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Morgantown sandstone is a limestone from 3 to 9 feet in thickness.
This limestone has a rather characteristic appearance and contains
abundant fossil fish and Ostracoda. Marine fossils are entirely ab-
sent. In its stratigraphic position, its lithologic characteristics, and
the general nature of its fauna this limestone corresponds to the
Clarksburg limestone, so called from its occurrence at Clarksburg,
West Virginia.

Franklin or Little Clarksburg coal (41).—A seam of coal which
is identical with the ILittle Clarksburg coal of Dr. I. C. White is
found immediately above the Olarksburg limestone. In the Georges
Creek basin this coal is popularly called the "Dirty-nine-foot," and
in the Report on the Geology of Allegany County is was named the
Franklin coal from its occurrence near the town of Franklin.

Connellsvillc sandstone (42).——A short distance above the Frank-
lin coal is a very prominent sandstone of considerable thickness. It
is very strongly developed in the Georges Creek and Potomac basins,
where it has a very marked influence on the topography. This sand-
stone is found in the stratigraphic position of the Connellsville sand-
stone of southwestern Pennsylvania.

Lower P'ittsburg limestone (43) .—Almost immediately above the
Connellsville sandstone is a thin limestone containing no fossils ex-
cept Ostracoda, as far as observed. It has all the characteristic
features of and evidently is the Lower Pittsburg limestone.

Little P'ittsburg coal (44) .—Immediately above the last-named
limestone and about 90 feet below the top of the formation is a seam
of coal from 1 to 3 feet in thickness. Another thin coal frequently
occurs 30 or 40 feet above this and 50 or 60 feet below the top of the
formation. These are evidently the equivalents of the Little Pitts-
burg coals, of which there are frequently two, which usually occur in
positions corresponding to these.

MONONGAIIELA FonxAnow.

Composition and rclations.—The strata composing the Mononga-
hela formation in Maryland consist of a series of shales, sandstones,



MARYLAND GEOLOGICAL SURVEY 309

limestones, and coal seams. The thickness varies from 240 to 270
feet: The formation is entirely restricted in Maryland to the
Georges Creek-Potomac basin. The name "Monongahela series"
was proposed by H. U Rogers in 1840 1 for the Upper Coal Meas-
ures as exposed in the valley of the Monongahela river. The name
has had a varied usage since then, part of the time being employed
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in a broader sense to include the upper half of the Coal Measures.
The U. S. Geological Survey in its Piedmont folio has employed the
term Elkgarden formation for all of the beds exposed in the Potomac
basin above the base of the Pittsburg coal.

1 Fourth Annual Report of the eological Survey of the State of Pennsyl-
vania, p. 150.

Dunkard Formation (56-61)
Monongahela Formation

55 Waynesburg coal
54 Waytesbrng limestone
58 Uniontown sandstone
52 Uniontown coal
51 Sewickley sandstone

Fm. 24.—Columnar Sections of the

Scale: 1 itch = 200 feet.
50 Upper Sewickley (Tysot) coal
49 Lower Sewickley coal
48 Sewickley limestone
47 Redstone coal
46 Redstone limestone
45 Pittsburg coal

Conemaugh Formation (26-44)

Monongahela Formation.
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Fittsburg coal (45).—At the base of the Monongahela formation
is the seam of Coal known locally as the "Big vein" or " Fourteen-
foot" coal. This seam in its stratigraphic relations to the overlying
and underlying beds corresponds exactly to the Pittsburg coal. The
fauna of the roof shales, as far as our present knowledge goes, is the
same; and Dr. I. C. White' has pointed out the identity of struc-
ture within the bed.

The various elements composing the seam are constant and charac-
teristic in number and relative position. The relative thickness of
these individual elements varies from place to place. From the
IPittsburg region toward the southeast there is a gradual increase in
the thickness of the "breast" coal, which reaches a maximum in the
southern end of the Georges Creek basin, where the entire bed has
been found at a single locality to reach 22 feet in thickness. There
is greater change within the limits of the Georges Creek basin than
there is between the central part of the Georges Creek basin and the
Pittsburg region. This change consists chiefly in an increase in the
number and thickness of the shales at the expense of the ' breast"
coal. This seam was called the Pomeroy coal in the Ohio reports
and the Elkgarden coal in the Piedmont folio of the U. S. Geological
Survey and in the Report on the Geology of Allegany County. The
name Pittsburg coal was appiled to this seam by J. P. ILesley in 1856.

Redstone limestone (46).—A thin limestone is sometimes found a
few feet above the IPittsburg coal. In this region it is commonly
separated from it by argillaceous shales. It occurs in the position
of the Redstone limestone of Pennsylvania.

Redstone coal (47).—At an interval of from 18 to 45 feet above
the IPittsburg coal is a seam of coal which corresponds in position to
the Redstone coal of Pennsylvania. Jt is apparently very constant
in the Georges Creek basin, although it has not been prospected for,
and has accordingly not been opened at many points. The thickness
is about 4 feet.

1 The Pittsburg Coal Bed, Amer. GeoL, vol. xxi, pp. 49-60.
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Sewicicley limestone (48).—A bed of limestone occurs about 10
feet above the Redstone coal. it is in the stratigraphie position of
the Sewickley limestone of Pennsylvania.

Lower Sewicleley coal (49).—At an interval of from 25 to 30 feet
above the Sewiekley limestone, and from 40 to 45 feet above the
Redstone coal, is a thin seam of coal which has been seen in the Bor-
den shaft and the Pumping shaft and other places in the Georges
Creek basin. This seam occurs at the horizon of the Sewickley coal.
As there is another seam above this, however, which still falls within
the limits of the Sewickley, and as the Sewicicley coal, ill being
traced westward from its type locality by the Peimsylvania geologists,
has been found to split into two seams, it is considered probable
that the same has taken place to the eastward. This seam is therefore
referred to the Lower Sewickley.

Upper Sewiclcley or Tyson coal (50).-----A seam of coal of great
persistence and considerable economic importance is found at an in-
terval of about 45 feet above the Lower Sewickley, and from 105 to
120 feet above the IPittsburg coal. This seam has long been known
in the Georges Creek region as the Tyson or " Gas" coal. As is
stated above, this seam falls within the position of the Sewickley coal,
and probably corresponds to the upper split of the Sewickley in west-
ern Pennsylvania and eastern Ohio.

Sewicicley sandstone (51).—Separated from the underlying Upper
Sewickley coal by a variable thickness of shale is a sandstone whose
greatest observed thickness in Maryland is about 15 feet. Dr. I. C.
White, in Bulletin No. 65 of the United States Geological Survey,
calls attention to the fact that either a limestone or a sandstone, one
only, however, to the exclusion of the other, occurs in the interval be-
tween the Sewickley and the lJniontown coals. Where sandstone oc-
curs in this interval it is called the Sewickley sandstone. The lime-
stone, on the other hand, has been differentiated into the Uniontown
and Benwood or "Great" limestones. Throughout Maryland the
limestone is apparently entirely absent. This occurrence therefore
confirms the generalization which Doctor White based on his obser-

U
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vations in Pennsylvania. West Virginia, and Ohio, narney, that
either the limestone or the sandstone, but never both, are found in the
interva' between the Sewickley and Uniontown coals.

Uniontown coal (52).—i thin coal is found in the Pumping shaft
section near Frostburg, about 60 feet above the Upper Sewickley eoa
and c'ose to the top of the Sewickley sandstone. It corresponds in
position and character to the Uniontown coal of Pennsylvania.

Un'iontown sandstone (53).—A short distance above the Unioii-
town coal, in the Pumping shaft section, there is a thin sandsone
which is probabily a poor representation of the Uniontown sandstone.

Waynesbury limestone (54) .—A limestone occurs a short distance
above the Tilniontown sandstone and from 20 to 30 feet below the
top of the formation which corresponds in its stratigraphic position
to the Waynesburg limestone of Pennsylvania and West Virginia.

Waynesbury coal (55).—There is a very persistent coal seam, of
considerable economic importance, that may occur anywhere in the
interval up to 20 feet above the top of the Waynesburg limestone.
From its position, 230 to 250 feet above the base of the Monongahela
formation, and in its regular stratigraphic sequence, it is regarded as
the Waynesburg coal. In the Report on the Geology of Ailegany
County it was named the Koontz coal, from its occurrence at the miu-
ing village of that name near Lonaconing. The identity of this seam
with the Waynesburg seam now appears so certain that the name
Koontz will be considered as a synonym. The roof of this coal is
the top of the Monongahela formation.

DTJNXARD FORMATION.

Composition and relat'ioms.—The strata here referred to the Dunk-
ard formation have an extreme thickness of 390 feet in Maryland.
It is evident that the entire formation is not represented. The pres-
ent area of the Dunkard deposits in Maryland is restricted to a few
small tracts in the central part of the Georges Creek basin. The sur-
face has so little relief that there are few good exposures, and it is
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almost impossibile to obtain a detailed section. In consequence the
stratigraphic sequence is Very imperfedily known.

The Dunkard formation was named by Dr. I. C. White in 1891 1
from Dunkard creek, in southwestern Pennsylvania. The rocks of
this formation had previously been known as the "Upper Barren
Coal Measures " or " Upper Barren Measures," and they were di-
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Mononuahela Formation (45-55)

FIG. 25.—Columnar Sections of the Dunkarci Formation.

vided into the "Green county group" and the "Washington
county group." As will be noted below, the strata in Maryland be-
long almost exclusively to the latter division, which has been referred
to as the Frostburg formation.2

1 Stratigraphy of the Bituminous Coal Fields of Pennsylvania, Ohio, and
West Virginia. Bull. No. 65, U. S. Geological Survey, p. 20.

Md. Geol. Survey, vol. i, 1897, p. 188.

I
67

—60

2

60

S8

6F
Co

SD

38



314 REPORT ON THE COALS OF MARYLAND

Waynesburg sandstone (56) .—A sandstone of no very great prom—
inence occurs a short distance above the Waynesburg coal. it prob-
ably represents the Waynesburg sandstone, since its stratigraphic
position is the same.

Waynesburg "A' coal (57).—A thin 'coal which corresponds in
position to the Waynesburg "A" coal of Pennsylvania and West
Virginia is fdund on top of the Waynesburg sandstone, and about 45
feet above the Waynesburg coal.

Washington coal (58).——About 75 feet above the Waynesburg
"A" coal, and separated from it by an interval consisting in Mary-
land apparently of shales and limestones, is a seam of coal whose
character is not well known. The thickness of this coal is about 3-
feet and its quality is not known. This coal corresponds in position
to the Washington coal of Pennsylvania.

Upper Washington limestone (59) .—A bed of limestone approxi-
mately 4 feet in thickness occurs about 170 feet above the Washing-
ton coal, and is separated from it by an interval of unknown rocks,
apparently shale with some limestone. It is in about the position of
the Upper Washington limestone of Pennsylvania.

This stratum is important, inasmuch as its top is the dividing
plane between the two divisions of the Upper Barren Measures or
Dunkard formation. Almost all of the Dunkard in Maryland falls
in the lower division or Washington county group of Stevenson, while
the upper or Green county group of Rogers is represented in Mary-
land by only the 65 to 90 feet of strata overlying this, and which
cover an area of only a few acres.

Jollytown coal (60).—A thin seam of coal is found about 25 feet
above the outcrop of the Upper Washington limestone. It is ap-
parently in the stratigraphic position of the Jollytown coal of Green
county, Pennsylvania.

Jollylown limestone (61).—A limestone of apparently no very
great thickness is found about 15 feet above the Jollytown coal. It
is in the position of the Jollytown limestone of Pennsylvania.

Above this limestone there are no good exposures, and not more
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than 50 feet of strata are preserved in Maryland. The highest bed
is a sandstone which caps the hill east of Borden shaft.

C0N0LUST0IcS.

The detailed comparisons given in the preceding pages show that
the Various members of the Coal Measures of Maryland closely re-
semble those found in Pennsylvania arid West Virginia. They
clearly demonstrate the fact, if any such demonstration is necessary,
that the various beds of the Coal Measures have a wide geographical
extent, and that the individual coal beds possess certain marked
physical characteristics that can be readily distinguished over wide
areas. The similarity of sequence of the Various members of the coal
series is so striking and the faunal and floral characteristics so
marked that the determination of the horizons of the several coal
seams can be made with remarkable accuracy. In the lower forma-
tions of the Coal Measures it has been possible to establish this iden-
tity with the Pennsylvania and West Virginia deposits on the basis
of actual continuity of. the beds, although this is not possible in the
higher members of the series. The sequence of deposits and faunal
and floral characteristics are such, however, that very little doubt can
exist regarding their equivalency.



DISTRIBUTION AND CHARACTER OF THE
MARYLAND COAL BEDS

BY

WM. BULLOCK CLARK
GEO. C. MARTIN AND J. J. RUTLEDGE

GENERAL RELATIONS.

The coal deposits of Maryland are confined to synclines or, as they
are called when they contain coal seams, "coal basins." There are
five of these coal basins in the State. The Georges Creek basin lies
along the eastern margin of the district between Wills and Savage
mountains partly in Allegany and partly in Garrett counties. The
Upper Potomac basim lies in the southern and southeastern parts of
Garrett county, to the east and south of Backbone Mountain. The
Potomac river flows near the axis of this basin, so only half of it is
within Maryland. This basin is structurally the continuation of the
Georges Creek basin. The Castleman basin lies in the north-central
part of Garrett county, between Meadow and Negro mountains, it
is the continuaticn of the Salisbury basin of Pennsylvania. The
Upper Voughiogheny basin lies in the west-central part of Garrett
county, between Snaggy Mountain and a ridge which is the continua-
tion of Meadow Mountain, parts of which are here called Roman
Nose and Halls Hill. The Lower Youghiogheny basim lies in the
northwest part of Garrett county, to the west of Winding Ridge and
to the north of Dog Ridg. It is the continuation of the Confluence
basin of Pennsylvania.

A small amount of very impure anthracite coal occurs far to the
east of the coal basins, above mentioned, in eastern Allegany county,
the best exposures being found in Sidling Hill Mountain where this
coal at times reaches several feet in thickness. It is so irregular in
thickness and so heavily charged with ash as to have no commercial
value. This coal occurs at an horizon older than the Coal Measures

—
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and is confined to the Pocono formation at the base of the Lower
Carboniferous. The various prospect openings which have been
made in it give no indication of successful development and it will
not be further discussed in this report.

Dark carbonaceous shales of Devonian and Silurian age in Wash-
ington and Frederick counties have been prospected at various times
and much local excitement has arisen over the prospect of the dis-

covery of anthracite coal. These black shales, however, contain but
a small percentage of carbonaceous matter and search for coal at
this horizon cannot but be fruitless. No coal of commercial value
has ever been found in rocks of this character.

Occasionally thin seams of coal or lignitic vegetable remains are
found in the gray and red sandstones of Triassic age in Carroll, Fred-
erick, and Montgomery counties. There is no probability that these
beds will ever yield coal deposits of commercial importance, and
hence the few plant beds known in these deposits will not be con-
sidered in the present report.

-U

FIG. 2G.—Map showing location of Coal Basins in Maryland.
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The coal seams which are represented in Maryland are given in
their relative positions in the following table. The figures given
represent the average thickness of the seam from roof to oor, includ-

ing coal, boDe, slate, etc.
FORMATIONS COAL SEAMS

Jollytown coal 2 feet
= I

Dunkard
390 + feet

Washington coal 31 feet

Waynesburg A coal 2 feet
Waynesburg or Koontz coal 3 to 6 feet

[ --- Uniontown coal

Monongahela Upper Sewickley or Tyson coal 6 feet
240-270 feet Lower 5ewickley coal 24'2 feet

Redstone coal 4 feet

Pittsburg, Elkgarden or "Big vein"
• coal 14 feet

Little Pittsburg coal 2 feet
2d Little Pittsburg coal 1 foot

Franklin or Little Clarksburg coal 9 feet

'" Lonaconing coal 2 feet
Elklick coal 1 foot

Conemaugh rrr4-; Friendsville, Ames or Orinoidal coal
600-700 feet 2 feet

Maynadier coal 2 to 3 feet

Bakertown or Barton coal 2 to 5 feet
Qrantsville coal 3 feet

.rr.4 Brush Creek or Masontown coal 2 feet
Mahoning coal 2 feet

Upper Freeport or Thomas coal 3 t0 6
feet

Lower Freeport coal 21 feet

Allegheny -- Tpper Kittanng coal 1 to 8 feet
260-350 feet Middle aid Lower Kittanning, Davis, or

1

" Six-foot " coal 6 feet
Split-six " coal 3 to 4 feet

Clarion or Parker coal 2 feet
Brookville or Bluehaugh coal 3 to 6 feet

rrr Mount 5avage or Upper Mercer coal 3 ft
Lower Mercer coal 1 foot

Pot tsville Quakertown or Bloomington coal 2 feet
325-380 feet

I

Sharon coal 1 foot
Scale: 1 inch = 300 feet.

Fm. 27.—Generalized section Showing relative position of Coal Seams.

—
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NOTE.—The coal seams, like the geological formations, are named from the
localities where they are typically developed. It is an accepted rule that a
seam must ultimately be called by the oldest geographical name applied to it
in print. Before the coal seams of Maryland were definitely known to be the
continuation of the seams which had been described and named in. Pennsyl-
vania and West Virginia and Ohio, local names were applied to them in the
publications of this and other organizations. These were intended at the
time only as provisional names, which would be abandoned if found to be
synonymous with older names, or permanently retained for such seams as had
not hitherto been named. Most of the seams in Garrett County have proved to
be identical with seams which had been previously named in other regions, so
the temporary, local names for them have been abandoned and the older names
used. The grounds for this correlation are given in an article by Clark and
Martin in the Bulletin of the Geological Society of America for 1902. Most of
the seams have also been popularly known by several names which are not
geographical and have not been used in print. There is usually a distinct name
for each region where the seam is mined. The relation of all the local names
used in Maryland to the accepted names used in other regions and to those
here adopted is shown in the table above.

THE GEORGES CREEK BASIN.

The Georges Creek basin is a deep, broad syncline containing the
most complete sequence of the Coal Measures in Maryland. It lies
between the IDans-Little Allegheny mountain belt on the east and
Big Savage Mountain on the west and extends across the State from
the Maryland-Pennsylvania line southwest to the Potomac river. Its
length is approximately 20 miles and its average breadth is about 5
miles. The northern end of the district lies in Allegany county but
southward the Allegany-Garrett county line gradually encroaches
upon the basin until at the Potomac river the boundary line lies less
than a mile west of the central axis of the syncline. The prominent
transverse ridge on which Frostburg stands connects the highest
slopes of IDans and Big Savage mountains, dividing the valley into
two unequal parts and thus determining two districts and unequal
areas of drainage. The smaller area lying to the north of Franklin
is drained by Jennings Run and Braddocks Run while the southern
portion which includes about three-quarters of the entire coal basin is
drained by Georges Creek.

The various formations of the Coal Measures in the Georges Creek
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basin have been extensively eroded by the various streams, the upper
formations naturally having suffered much more extensively than
the lower. This has resulted, in the case of the former, in producing
numerous isolated areas that project above the general valley levels.
In this way outcrops of the higher coal seams occur ndt only along
the side of the syncline but also in the main stream valleys and as
the streams descend from higher to lower levels these outcrops con-
tinually rise higher and higher above the stream beds, necessitating
the use of steep gravity planes in the southern part of the basin in
order to transfer the coal from the mine opening on the hillsides to
the railroads in the valleys below. Oily in the extreme southern
and northern portions of the basin have the hwer formations been
seriously affected by valley-cutting.

The Pittsburg seam, or "Big Vein," from its position in the upper
part of the Coat Measures, at the base of the Monongahela formation,
has suffered greatily from the extensive erosion of the valley and, ex-
cept in the central part of the basin where it covers a Jarge continuous
tract, is only found in rounded areas well above the main valleys.
On that account the greater portion of the "Big Vein" coal is found
in Allegany county. The Conemaugh and Allegheny coah which
underlie the Pittsburg coat are so overshadowed in importance by
it that much less is known regarding them. Within the last few
years, however, considerable prospecting has been undertaken with
the object of discovering fully the amount and character of these de-
posits. A number of mines have been successfully opened in these
hwer beds as well as in some of the seams above the "Big Vein"
although these upper beds have smaller and smaller areas in ascend-
ing the series of formations. The Conemaugh and Allegheny coals,
however, cover much greater areas than the "Big Vein" and when
the litter is exhausted the Bakerstown, Upper IFreeport, and Lower
Kittanning sean-is wifl unquestionaMy supply an important industry.

The character of the country is such that the Monongahels and
Conemaugh coats can, for the most part, be worked by drifting and
the same is true of the Allegheny coal in the southern end of the
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FIG. I.—FROSTBURG.

FIG. 2.—LONACONING.

VIEWS OF MARYLAND MINING TOWNS.
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Georges Creek valley, as well as on many of its lower tribntaries, and
also along the channel of the Savage river. In the region north of
Barton, however, they have been mined only by shafts near the center
of the basin or by slopes from the western outcrop.

TILE POTTSVILLE COALS OF THE GEORGES CREEK BASIN.

The Pottsvilie coal seams are of far less importance in Maryland
than farther south in Virginia and West Virginia where they in-
clude the important Pocohontas and New River coals. These coals
have been but little developed anywhere in Mary and although three
seams are known to occur in the Georges Creek basin. These coals

are thin and under present conditions have little or no commercial
value.

S/baron coaL—This seam has the largest areal extent of any of the
Georges Creek coal. It occurs only a fôw feet above the base of the
formation and is very persistent in its position. It is divided into
two beds by several feet of shale and shaly limestone, these beds being
referred to in the following sections as the Lower Sharon coal and
the Upper Sharon coal. The seams where exposed are too thin and
poor to have any conirnercial value and it is probable they will not
be found to be workable at any point in the Georges Creek valley.

Sections of Lower Sharon Coal.
NORTH BRANCh POTOMAC RIVER ON COUNTY ROAD ABOVE W. VA. C. R. R., ABOUT

ONE Mui BELOW WESTERNPORT.

Coal

11111

1 ft. 3 in.1

OUTCROP ON B. & 0. R. R. AT SIxTH TELEGRAPn POLE BELOW PIEDMONT GROCERY
Co., PIEDMONT, W. VA.

Coal 2 in.
sulphur 1/8 111.

Coal 2% in.
Sulphur % in.

Coal 2 in.
Sulphur % in.

Coal 2 in.
Sulphur 1/4 iii.

Coal 4 in.

1 The sections of each coal seam are considered geographically from north
to south in each basin. The drawings are on the scale of 1 inch = 2 feet.
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Sections of Upper Sharon Coal.

COUNTY ROAD, NEAR. W. VA. C. R. R., ONE MILE BELOW WEST€RNPORT.

Coal 2 in.
Sulphur 1/ in.

Coal ___________ 3 in.
Sulphur — - /2 in.

Coal 2 in.

OUTCROP OX B. & 0. R. R., AT SECOND TELEGRAPH POLE BELOW PIEDMONi GROCEE
Co., PIEDMONT, W. VA.

4 in.
2 in.

1 ft. 10 in.

QuaJcerown coaL—The Quakertown coal occurs at about 140 feet
above the Sharon coal. It has only been found in the lower part of
the Georges Creek basin in the valley of the North Branch of the
Potomac river where it outcrops a short distance below Westernport.
This seam includes in part what has been locally called the Railroad
seam, this latter coal being properly referred to several different
coal beds, chiefly the Mount Savage and Clarion seams which will be
later described. The Bloomington coal of the Allegany county re-
port is also in part synonymous with the Quakertown coal. The
Quakertown coal in the lower Georges Creek valley is very thin and
will not probably be found to have any commercial value.

iTioun Savage or Upper Mercer coa 1.—This seam occurs from 12.0
to 150 feet above the Quakertown and from 25 to 75 feet below the
top of the Pottsville formation. This seam varies so much both in
thickness and quality within short distances that it is doubtfu'
whether it can ever be profitably mined except possibly in connection
with the fire-clay which is usually associated with it. The Mount
Savage coal commonly contains 2 to 3 feet of coal but generally has
a thick parting of shale near the midd'e of the seam. Although the
quality is very variable and the tower bench often carries more or
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less sulphur yet it is the most promising of the IPottsville coals. It
has sometimes been referred to as the " Two-foot vein" in the
Georges Creek valley. It is referred to under the name of the West-
ernport coal in the Allegany County Report. This coal contains

Section of Qualcertown Coal.
SMALL SHAFT NEAR OLD PHOENIX PLANE, ONE-HALF MILE BELOW WESTERNPORT.

part of what is called locally the "Railroad" seam and is evidently
the equivalent of the Upper Mercer coal of Pennsylvania. The
Lower Mercer coal is very poorly developed in Maryland, being ap-
parently represented by a thin seam a few feet above the Upper Con-
noquenessing sandstone. At times it is apparently absent altogether
and from its insignificant development is not further discussed in
this chapter. The Lower and Upper Mercer coals are separated by
the well-known Mount Savage fire-clay.

Coal

Bone

Shale

Bone

Coal

Bone

Coal

12 in.

5 in.

S in.

5 iii.

3 in.

5 in.

S in.

5 ft. S in.

2 ft. S in.

3 in.
2 in.

1 ft. 5 in.

Shale

Concealed

Coal
Shale

Coal
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Sections of Mount Savage Coal.
UNION MINING COMPANY'S NEW TUNNEL, Two Mitus NORTHWEST OF MOUNT

SAVAGE.

Shale

Coal (bony)

Shale

Bone and coal

THE ALLEGHENY COALS OF THE GEORGES OBEEK BASIN.

The Allegheny coals are of far greater importance than the Potts-
yule coals. They embrace a number of seams all of which, at least
locally, may be considered to have an economic value while two of
them will probably be found with further development to occur in
commercial quantities throughout much of the Georges Creek basin
although too deep in the central and northern part of the area for
profitable development at the present time. The Allegheny coals
have been very successfully mined in certain areas in Pennsylvania
and West Virginia and some attempt has been already made to de-

10 ft.

2 ft. 2 in.

1 ft. 6 in.

2 ft. 5 in.

6 in.

Coal

Soft clay
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FIG. 1.—CONSOLIIJATION COAL COMPANY, OCEAN NO. I.

FIG. 2.—CONSOLIDATION COAL COMPANY, PUMPING SHAFT.

VIEWS OF COAL MINING PLANTS.
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FI-cLAY MINE OF SAVAGE MOUNTAIN FI BRICK WORKS, ONE AND ONE-&I
MILES NOETIIwEsT OF FROSTBURG.

1 ft. 4 in.

1 ft. iii.

Sandstone

Coal

Shale

Coal

F'ire-clay

2 ft.

CUT ON B. & 0. R. R., OPPOSITE LUKE.

3 in.

5 in.

Sandstone

Coal

Shale

Coal

Shale
Coal

Black shale

2 ft. 10 in.

2 in.
1 in.

1 ft.
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velop them in Maryland, especially in the lower portion of the
Georges Creek valley. The Allegheny coals have a very much larger
areal extent than the later seams and will unquestionably in the fi-
ture afford the larger part of the Maryland coal output after the
exhaustion of the " Big Vein." These Allegheny coals in the Georges
Creek basin are not as thick as in the upper part of the Potomac basin,
in southwestern Garrett county, nor are they as readily accessible on
account of the thicker cover of later formations over much of the
region.

Broolcvilie (Bluebaugh) coal.—The Brookville seam is found very
near the base of the Allegheny formation. It is very variable in

Sections of Broolcvifle Coal.
SHAFT ON TRAMWAY, NEAR BARRELVThLE.

thickness, being best developed around the northern rim of the
Georges Creek basin. It generally contains bands of shale and some
bone coal. Throughout much of the northeastern portion of the
Georges Creek valley it will probably be found to have important
economic value. It is not yet known how far it extends beneath the

-a

7 in.

1 in.

1 ft. 3 in.

2 ft. 6 in.

Coal

5mut

5hale

Coal

5hale

Coal

2 in.

6 in.
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ABANDONED OPENING OF FAIRWEATHER AND LADUE, MILLSTONE HOLLOW, ONE-HALF
MILE SOUTH OF BAEEELLVILLE.

Shale 6 in.

Coal 7 in.

Shale 1 ft.

Coal 1 ft. 8 in.

Sulphur in.

Coal 5 in.
Shale 2 in.

Bone, shale and sulphur 1Q1, in.

Shale 1 in.
Coal 2 in.

WINTER OPENING ON PINEY MOUNTAIN, Two MILES EAST OF ECKHART MINES.

Coal 1 ft.

Shale 1 ft. 4 in.

Breast coal 3 ft. 4 in.

Shale to 2 in.

Coal 1 ft. 1 in.
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MONTELL TUNNEL, NEAR LOARVILLE.

Coal in.

Shale 2 in.

Coal 9 in.

none 2 in.
Coal 1 in.

Shale 10 in.

Coal 11 in.

none G in.

Shale 2 in.

WEST BANK OF WARRIOR RUN, ONE MilE SOUTHEAST OF LOABVIrLE.

Coal 2 ft.

none and shale

Coal

Shale

8 in.

1 ft. 1 in.

1 in.

1 ft. 6 in.

1 in.

2 ft.

Coal

Shale

Coal
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FIG. 1.—CONSOLIDATION COAL COMPANY, OCEAN NO. 3.

FIG. 2.—CONSOLIDATION COAL COT' ?ANY, OCEAN NO. 7.

VIEWS OF COAL MINING PLANTS.
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upper coal toward the central part of the basin. This seam has been
locally known in the Georges Creek basin by the name of the Blue-
baugh coal.

LOWEST SEAM UPON EAST SIDE OF DANS MOUNTAIN, OPPOSITE "BLIJEBAUGH"
SEAM OPENING, ONE MILE SOUTHEAST OF LOAVILLE.

Coal 2% in.
Shale 1, in.
Coal 6 in.

Shale 1/ in.
Coal in.

Shale 1/4 in.
Coal 1 in.

Shale 2 ft. 4 in.

Coal 8 in.

Shale 2 in.

Coal

Shale 21/a in.

Coal

Clarion (Parker) coaL—The Clarion coal is found at from 12 to
30 feet above the Brookville coal and like the latter seam is found
mainly developed in the northern part of the Georges Creek basin.
It is variable in thickness but commonly contains about two feet of
coal, but may thicken locally to four feet or more when it is generally
broken up by shale partings. The Clarion seam has been often con
fuSed with the Mount Savage but can be readily diStinguiShed from
the latter by being associated with iron ore rather than with fire-clay
even when its stratigraphic position is not clear. The Clarion coal

1 ft. 4 n.

11 in.
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represents a part of what has been hitherto known as the "Railroad"

seam. In the northern Georges Creek basin it has also been locally

known under the name of the Parker seam.

Sections of Clarion Goal.
CUMBERLAND BASIN COAL COMPANY, ONE-HALF Mir Nonnrn&ST OF BAR1IELLVJLLE.

Shale

Coal

COMPANY, W. VA. C. It. It.; ONE-FOURTH MILE BELOW

WESTERNYORT.

ShaTe 1 ft. S in.

Cannel coal 2 in.

Coal 1 ft. 10½ in.

J. 0. J. Gtc's FIRE-COAL MINE, NEAR WESTEENPORT.

Coal 10 in.

Sulphur i in.

Coal 1 ft. 7 in.

DAVIS Coa AND CoK1

i in.
5 in.

Coal

Sulphur

Coal

Shale

Coal

Sulphur

Coal

5 in.

% in.

9 in.

2 in.

8 in.

14 in.
5 in.
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Split -six" coal.—A very variable and impure coat which has
Iocafly been referred to as the "Split-six" coat occurs about 30 to 46

Sections ot "Spht-si'x" Coal.
FIRE-COAL OPENING UNDER OLD GORMAN TIPPLE, FRANKLIN.

Shale and bone

feet be'ow the Lower Kittanning seam and about 30 feet above the
Ollarion coal. It is best developed in the lower part of the Georges

a
Coal

Bone

5 in.

lift. 4 in.

1 ft. Sin.

Coal 1 ft. 9 in.

ONE-HALl' MILE SOUTH OFPIEDMONT AND GEORGES CREEK Coa COMPASY,
FRANKLIN.

Coal 1 ft.

Shale 11 in.

Coal 11 in.

Shale 1 in.

Coal 1 ft. 5 in.
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Creek basin but it is everywhere too impure to mine. It does not
appear to have any named equivalent in other areas.

Lower (and 1l'Iiddle) Kittanning (Davis or "ELi--foot '9 coal.-——

This coal forms oiie of the most persistent seams in the State and has

Sections ot LOWer Kittanning Coal.

COAL PROSPECT NORTHEAST OF SAVAGE MOUNTAIN FIRE-CLAY MINE, Two MILES
NORTHWEST OF FROSTBURG.

Hard shale

Coal

Soft Clay

Coal

been mined to some extent in the lower Georges Creek valley where
it is locally known under the name of the " Six-foot" coal. Over

wide areas this coal is separated into two parts by a thin band of
shale which may at times increase to several feet in thickness, sepa-
rating the coal into two different seams. It seems probable that the
"Six-foot" coal must, therefore, be regarded as the equivalent both
of the Lower and Middle Kittanning of Pennsylvania. This seam

occurs from 90 to 150 feet above the base of the formation and
from 170 to 210 feet below the top. This seam covers a far greater
area than any of the later coals mA also maintains its thickness and

1 ft.

8 in.

3 ft.

Soft shale
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character over wide areas. It is probably the most vaILLable coal next
to the " Big Vein." At times the shale and bone partings thicken,
increasing the expense of working to such an extent that the coal
sometimes locally has: little comniercial value. At t;mes the coal has
been squeezed, producing what miners have called " faLLIts " althoLLgh
they are not true faults in the sense in wILich the name is generally
used since the shale partings -within the san-ie are never eLLt off by the

OPFNING THREE HUNDRFD FEET YMM CAR LiNF iN GAP, ONE MILE EAST OF
CLARYSVILLE.

Coal

Shale
Coal

Shale

Coal

Shale

Coal

Shale

Coal

I ft. 2 in.

2 in.
2 in.

10 in.

8 in.

11/2 in.

6 in.

1/4 iE-

I ft. 5 in.

movement although the coal on one or both sides of the middle shale
-,rnay be squeezed out entirely. This searn has suffered far more ex-
tensively in this respect than any of the stieceeding coals. The effect
of this " faulting " has been to interfere seriously with mining
operations altl-iough persistence in the developrnent has sho-wn that
the coal again reappears along the bedding and may offer a wide area
withoiit further disturbance. It is probable that this coal will be
extensively rnined in the near future. The " Six-foot " seain is
the sarne as the Davis seam of'tl-ie uppor Potomac valley.
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PROSPECT NEAR MOUTII oF BRANT'S RUN, ONE AND ONE-FOURTI-I MILFs NORTH-
FAST OF CLARYSVILLE.

Coal

IM
31/2in.

Shale 1 ft- 31/2 in-

Coal

Shale

Coal

Shale

Coal

Sliale

1 ft. 3% in.

in.

21/2 in.

1 ft.

91/2 in-

2 ft.

BUSKIRK FARM, ELKLICK RUN, ONE AND ONF-IIALF MILES SOUTHEAST OF
GiLMORE.

Coal

Shale

Coal

Shale

Coal

Shale

Coal

11 in.

2 in.

11 in.

10 in.

I ft. 6 in.

I in.

1 ft. 5 in.
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CUMBERLAND-GEoRGFs CIIEEK COAL COMPANY. M. GANNON'S PROSPECT

OPENING, FRANKLIN.

Shale 6 in.

Bone 9% in.

Sulphur I in.

Coal 8 in.

Shale 2 in.

coal

Shale

2 ft. 5 in.

2 in.

OPE11TIlITG OF PIEDMONT-CUMBERLAND COAT, COMPANY, AT FRANKLI11T.

Coal

Bone

Coal

Shale

Coal

I ft.

6 in.

I ft. 7 in.

I in.

2 ft. 2 in.
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OPENING OF GEORGES CREEK COAL AlTD IROIIT COMPANY, TIIREE MILES WEST OF
BLOOMINGTO.N.

Shale

Coal 0-5 in.

Shale 4 in.

Coal

Shale

Coal

Shale

Coal

2 ft. 2 in.

11 in.

I ft.

2 in.

1 ft.

OPENING OF PIEDMONT AND GEORGES CREEK COAL COMPA.Ny, FRANKLIIIT.

Coal

Bone

I ft.

8 in.

Coal

Shale

Coal

1 ft. 6 in.

1 in.

2 ft. 2 in.
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L

-7-

FIG. I.-UNION MINING COMPANY, -UNION NO. 1.

-;':7 FP

-7-

FIG. 2.-BARTON AND GEORGES CREEK VALLEY COAL COMPANY, CARLOS.

VIEWS OF COAL MINING PLANTS.
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qG OF J. 0. J. GREENE, ONE AND ONE-IIALF MILES BELOW WESTERNPORT.

Coal 8 in.

Shale I in.
Coal 9- 1A in.

Shale M I ft. I in.

Coal

Shale

Coal

8 in.

2 in.

I ft.

UPENING OF J. 0. J
- GREENE, OLD PHOENIX PLANE ADJOINING CATI-IOLIC CEME-

TERY, ONE-HALF MILE 13ELOW WESTERNPORT.

Shale El 6 in.

Coal

Boiie

Coal

Shale

Coal

I ft.

6, in.

I ft. 6 in.

I in.

2 ft. 2 in.

Upper Kittanning coal.-This seam which when present occurs
from 35 to 65 feet above the top of the Lower Kittanning coal has
not been recognized in the Georges Creek basin. It is an unimport-
ant bed in Maryland although it has been recognized in the upper
Potomac regioii and will be later discussed.

I
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BUXTON MINE, DAvis COAL AND COKE COMPANY, FRANKLIN HiLL, ONE MILE WEST
OF PIFDMONT, W. VA.

Shale, olive at top 5 ft.

Top coal

Bone

Breast coal

Shale

Coal, small irregular sulphur streaks

Pavement, hard shale

10 in.

6 in.

1 ft. 11 in.

1 in.

2 ft. 2 in.

6 in.

Lower Freeport coal.-This searn is of little importance in Mary-
land. It occilrs at an interval of from 55 to 80 feet above the Upper
Kittanning and from 100 to 145 feet above the Lower Kittanning
coal and is commonly found from 35 to 60 feet below the top of the
Allegheny formation. It is very variable in occurrence and has not
been mined at any point in the Georges Creelc valley.

Sections of Lower Freeport Coal.
SECTION IN SHORT GAP RUN, NEAR BAREELLVILLE.

Black bituminous sliales 3 ft.

Coal 1 ft. 5 in.

Black bituminous shales 4 ft.
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OLD GoRmAN PLANE, NORTHWEST oF FRANKLIN.

Coal 3 in.
Sulphur 1/'_ in.

Coal I ft. 6 in.

TT- er Freeport (Thomas or " I'hree-f oot ") coal.-This seam occursEp
at the top of the Allegheny formation at an interval of from 20 to 60
feet below the Lower Mahoning sandstone and from 165 to 210 feet
above the Lower Kittanning coal. It is locally known under the
name of the " Three-foot " seam (or more frequelitly in the Georges
Creek basin but less correctly, as the " Four-foot " seam). The
Bakerstown seam, later described, is properly the " Four-foot " seam.
This seam has also been called the " Thomas " coal by the geologists
of the U. S. Geological Survey on account of its occurrence at
Thomas, West Virginia. The TTpper Freeport coal is a very persist-
ent seam and commonly contains a clean workable bench of high-
grade coal. It is somewhat variable in thickness and is in general
much better developed in the Upper Potomac basin than in the
Georges Creek basin.

Sections of Upper F'i-eeport Coal.
JOHN SMITH's FiRE-cOAL OPENING, ONE MILE BELOW MOTJNT SAVAGE.

Coal 4 in.
Sulphur 1/4 i n.

Coal 6 in.
Sulphur 1/'_ i n.

Coal 5 in.
Sulphur j 1/4 i n.

Coal 10 in.

Shale 6 in.

Coal = 3 in..
Shale 1/2 1 n.

Coal 3 in.



I

342 REPORT O-N THE COALS OF MARYLAND

BRADDOCK COAL COMPANY, BRANT MINE, SHORT GAP R-UN, ONE AND ONE-FOURTH
MlLES EAST OF CLARYSVILLE.

Massive sandstone

Coal

Shale

Coal

Shale

Coal

15 ft.

6 in.
I in.

I it. 10 In.

2 in.

I ft. 81/2 in.

PROSPECT oN NoRTH BANX OF BEADDOCKS RUN ABOvF BRANTS RUN, ONE MILE
EAST OF CLARYSVlLLE.

Sandstone

Shale

Coal

Shale

Coal

Shale

Coal

Shple
Coal

10 ft.

6 in.

4 in.

6 iTi.

2 it. 4 in.

I in.

I ft. I in.

2 in.
2 in.
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Busi-am.: FARM ELKLICK RUN, ONE AiND THREE-FOURTHS MILES SOUTHEAST
OF GILAfORE.

Coal I ft. 3 in.

Bone and sulphur WfflfltffMtgffE 8 in.

Bone, shale and siilphur I ft. 2 in.

FIRE-COAL OPFiNING OF PETER MICHAEL's FARAf, MmL FOUR MILES WEST OF

LONACONING.

Bone

I

Coal

I it. 3 in.

2 it. 9 in.

LowER SEAAf WORKED AT MORRISO-N By FRosTBuRG COAL MINI-NG COiMPANY, ONE
MILE EAST OF PHOENIX.

Bone ffl#1ff44#H= 7 in.

Coal 2 it. 6 in.
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OLD FIRE-COAL OPENING NEAR OLD GoRMAN PLANE, THREE-FOTJRTHS MILE NORTn-
WEST oF FRANKLIN.

Shale 4 in.

Coal 1 ft. 1..

Shale 3 in.
Bone 4 in.

TI-IE CONEMAUGI-I COALS OF TH-E GEORCES CREEK BASIN.

The Conemaugh coals are of less importance than the Allegany
coals and from the fact that the seams were not considered to possess
ecoTiomic value this formation was long known -under the name of the
Lower Barren Measuxes. Later study has shown, however, that the
Conemaugh contains several seams which are either workable at pres-
ent or are likely to become so in the f-ut-ure, b-Lit there is no reason to
believe that the coal of the Conemaugh will ever rival that of the
Alleghen,y in importance.

Sections of illahoning Coal.
UiNION MINING COMPANY, ONE AND OlTE-FOURTH MiLEs NORTHWEST OF MOUNT

SAVAGE.

Coal 1 ft.

Sulphur 1/4 i n

Coal 6 in.

Mahoning coal.-This seam, which when present, occilrs between
the Upper and Lower iUahoning sandstone at an interval of from 45
to 60 feet above the Upper Freeport coal, is very poorly developed in
the Georges Creek basin. 'As will be shown later it has been found
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in sufficient thickness in western Garrett county to possess soine eco-
nomic val-ue locally ancl it inay yet be founcl to oce-ur in workable

q-uantities in the Georges Creelc area. There is, however, sorne ques-
tion as to the cletermination of this coal. in the Georges Creek region
ancl the coal here referred to that seam may upon f urther examina-
tion be shown to belong elseivhere or to constit-ute a local seam which
has no nainecl equivalent elsewhere.

RIGHT BRANCH OF MOOREs RUN, NEAR HENRY MooRF's HoUSE, ONF AND ONE-HALF
MILEs EAST OF BARTON.

Coal I ft. 4 in.

Bone 6 in.

LEFT BANK MooREs RUN, ONE-HALF MILE ABOVE ISABEL MOORE's, Two MILES
SOTJTHFAST OF BARTON.

Coal 2 ft. I in.

Brush Creek (Masontown) coal.-This seam occurs at an interval
of about 65 feet above the Mahoning coal ancl from 85 to 125 feet

Sections of Brush Creek Coal.
OLD ORE TTJNNEL, SFCOND SEAm ExposED OUTWARD FRotvi FA-CE, ONF MILE

NoRTHWEST OF MOUNT SAVAGE.

Coal 0 3 in,
Sulphur 1/4 i n.

Coal 3 in.
Sul phur 1/4 1 n.

Coal 6 in.
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above the Upper Freeport coal. It is a very persistent coal and the
seam is generally from 18 to 24 inches in thickness although at times
it exceeds this amount locally.

OLD ORE TuNiNEL, THIRD SEAAIE OUTNVARD FRO__;VI FACE, SA-,uE LoCALITY.

Coal M 41/2 in.

Sulphui- 1/4 i n.

Coal 51/2 iD.

OPENING Two MILES SOUTHWEST Or BARRELLVILLE.

Black shales 28 ft.

Coal 10 in.

Black shales 2 ft.

BELOW MOUNT SAVAGE FIRE-CLAY PLAITE, NEAR JOIIN ORENDORFF'-, HouSE, ONrL
MILE NORTHWEST OF MOUNT SAIIAGE.

Bone 3 in.

Coal 6 in.
in-

Coal a 8 in.

Bone 8 in.

FIRE-COAL OPENINC, ON WM. COLEMAN'S PROPERTY, NORTHEAST BRANCH OF HiLL
RUN, Two MILEs EAST-SOUTHE-AST OF LONACONEING.

qoal I ft. 7 in.
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FIG. 2.-GEORGES CREEK COAL AND IRON COMPANY, GILMOR.

VOLUME V, PLATE XXVII.

VIEWS OF COAL MINING PLANTS.

FIG. I.-GEORGES CREEIC COAL AND IRON COMPANY, GILMOR.
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PROSPECT OPENING ONE-EIGIITII MILE A13OVE HENRY MOORE'S HoUSE ON MOORES
RUN, ONE AND ONE-HALF MiLEs EAST OF BARTON.

Bone 10 in.

Coal 2 ft. 6 in.

Shale in.
Coal 4 in.

FIRE-COAL OPENING ON JOHIN MOWBRAY'S PItOPEItTY, ONE-IIALF MILE SOUTII OF
DARTON.

Coal 1 ft. 8 in.

OPENING oN HENRY MOORE'S PLACE, ON MooREs RUN, Two MmEs SOUTHEAST'
oF DARTON.

Coal 1 ft. 8 in-

Shale 2 in.
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SECTION oN MiLL RTjN, ONE-FOTJRTII MILE WVST OF LINE.

Fossiliferous shales 1 ft.+

111a,k sliales with coal streaks ..W- - 5 ft.

Coal 1 ft.+

OPENING OiN J. 0. J. GREENE'S PROPERTY, OPPOSITE HOUSE ON MiiLL RTJN, ABOUT
ONE MILE FRO-M THE MOUTII.

Shale

Shelly coal

Shale anrl nodtileB

11 in.

8 in.

1 ft. 3 in.

Shelly coal 10 in.

Shale 11 2 in.
Fire-clay 1 ft. 10 in.

Shelly coal 5 in.
Coal oi 1 in.

Sliale 2 ft. 6 in.

coal 7 in.

Shale 2 in.

Coal a 1 ft. 2 in.
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FIILE-COAL OPENING OF WILLIA-m NEFF, MILL RUN, OINIF, MILE NORTH OF PHOENIX.

Shale and bone

Coal

Bone and shale

I ft.

4 in.

5 in.

Coal 2 ft. 5 in.

FIRE-COAL OPENING, ATHEY's FAIRM, NEAR MOItRISON, OiNE MILF, NORTH OF
PIfOENIX.

Bone

I=
7 in.

Shale 2 in.
Coal 4 in.

Bone 6 in.
Shale 11/2 in.

Coal 5 in.

Bone 4 in.

Coal I ft. 5 in.

OPENING ON MIDDLE SEAAI WORKED By FROSTBTJ-RG COAL MINING COMPANY AT
MOIRItISON, ONE MILF, NoRTH oF PHOENIX.

Coal I ft. 6 in.
Sulphur 1/4 in-

Coal 5 in.

,I
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PROSPECT ABOVE MINE OF PIEDMONT AND GEoRGES CREEK COAL COMPANY, THREE-
EIGHTHS MILE SOUTH oF FItANKLIN.

Bone and shale 11 in.

Shale 13/4 in.
Coal 3 in.

Shale 4 in.

Coal 11 in.

Bakei-stown (Bai-ton or " Four-foot ") coal.-This seam occurs at
an interval of frola 90 to 135 feet above the -Brush Creek coal. Tt

is known locally as the " Four-foot " coal (or more frequently in the
Georges Creek basin but less correctly as the " Three-foot "). The
Upper Freeport, earlier described, is properly the " Three-foot "
seam. This sealn is somewhat variable in its thickness but is very
persistent and in its thickest areas has m-uich economic value and will
probably be extensively mined under such conditions in the future.

Sections of Bakerstown Coal.

OLD ORE OPENING, FOURTH SEAM OUTWARD FROm FACE, OlTE MILE NORTHWEST
OF MOTTNT SAVAGE.

Shale 3% in.
Bone 3% in.

Coal I ft. 5 in.

Sulphur in.
Coal 2y2 in.

Shale 1% in.
Coal 1% in.

Shale 2 in.
Bone 5 in
Shale Y2 in.
Bone IM 3 in.
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OLD UNION No. 2, NEAR FOOT OF MOUNT SAVAGE PLANE, OiNE AND ONE-FOURTH
MILEs NORTHWEST OF MOUNT SAVAGE.

Shale 2 ft.

Coal 6 in.

BoTie 21X2 in.

Coal 2 ft. 2 in.

PROSPECT HOLE, THrEE-FOURTHS MILE WEST OF BARRELLVILLE.

Shale 3 ft.

Coal 10 in.

Shale I in.
coal IY2 in.

Shale I in.

Bone coal 10 in.

PROSPECT NEAR MOUTH oF TPOTTERs RUN, THPEE-FOUItTHS MILF, SOUTHWEST OF
BARRELLVILLE.

Sandy shale

Coal

10 ft.

about 3 ft.
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PINCHER'S COAL OPENING, TIZOTTERs RuN, Two MILES NORTHEAST OF EcKHART
MINE.

Drab shale to olive claj shale above

Coal with plenty of bone

Blackish shales

5 ft.

2 ft. 6+in.

2 ft.

OPENING ON MOUNTAIN BEI-II11TD TAVER11T AT CLARYSVILLE, C. & P. R. R., IlArX WAY
BETWEE11T POWER STATIO11T AND TANIERN.

Shale 6 in.

Coal 2 ft. 5 in.

Shale 1" 6 in.

Coal 4 in.
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OPENJING NEAR OLD SUGAR CAMP, ONE-HALF MILE NORTH OF LOARVILLE.

Shale

Bone and shale

Bone and sulphur

1 ft.

2 ft. 8 in.

1 ft. 6 in.

MARYLAND COAL CO-MPANY NEAR BEAMAN SAWMILL ON CASTLE RUN, ONE-HALF
MILE ABOI'E KOONTZ.

Coal 3 ft.

Shale 2 in.

Bone 8 in.
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OPEI'TIIITG ITEAR JAMES HOUSE, COUIITTY RoAD ABovE Lol'TACOIITING.

Bone

Shale

Coal
Bone

Coal

Bone

I ft. 7 in.

3 in.
3 in.
2 in.
5 in.

4 in.

Coal 2 ft. 4 in.

OPENING oN RoAD To LAUREL RUN, 100 YARDS BELOw HUGH MCMULLEN's HOUSE,
THIREE MILES WEST OF LoNACONING.

Coal

Coal with sulphur streaks

Shale

Bone

10 in.

2 ft.

4 in.

I ft.
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FIG. 2.-AMERICAN COAL COMPANY, JACKSON NO. 5.

VIEWS OF COAL MINING PLANTS.

FIG. I.-NEW CENTRAL COAL COMPANY, KOONTZ.
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JAmEs WIER's MINE oN LATTREi. RTTN, TTIREE MILES WEST oF LoNACONING.

Shale

Coal

Bony abaly coal

Shale

Bony sbaly coal

Shale floor

I ft.

I ft. 6 in.

3 in.

I ft. 2 in.

MINE, TIELREE-FOURTI-IS MiLF NORTI-IWFST OF TOP OF DFTMOLD HILL.

Shale roof . I ......

Coal 3 in.
Bone 2 in.
Coal 3 in.

Shale 0 6 in.

Coal 2 ft.

I
.

-
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PHILLip HANSELL's FARm, THREE AND ONE-HALF MILES WEST OF LoNACONING.

Coal

Shale

Coal

8 in.

4 in.

2 ft. 11 in.

OPENING ox ARCHIE RUSSELL's FARM, ON BARTLETT RUN, NEAR BARTON.

13one

Coal 4 in.

13one

Coal

Shale
Coal

5 in.

2 ft. 5 in.

1/2 i n.
i n.
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FIRE-COAL OPENING OF NOAH NEAT, oN BARTLETT Ru-N, -NEAR BARTON.

Bone

Coal

Shale

Coal

2 ft. 3 in.

2 ft. 4 in.

1 in.
4 in.

OPENING OF GEOItGF LANGAN, ON BARTLETT RuN, -NEAR BARTON.

Bone

Coal

Shale
Coal

2 ft. 2 in.

2 ft. 4 in.

I '/_, in.
3 in.
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OPENING IN REAR OF HOUSE BELOW C. & P. R. R. DIRIDGE BETWEEN PEKIN AND
Moscow.

00 1 3 ft- 1/2 in-

Shale 1112 in.
Coal 2 in.

OLD FIRE-COAL OPENING, THREE HUNDRED FEET SOUTHEAST OF C. & P. R. R;
BRIDGE, BETWEEN PEKIN AND MOSCOW.

Bone 4 in.

Coal 2 ft. 4 in.

Shale 6iiiii" 1112 in.
Coal 11/2 in.

BEHl-\D MEYER's HouSE, NEAR MOUTH OF LAUREL RUN, MOSCOW MILLS.

Shale 3 in.

Bone 7 in.

Coal 2 ft. 4 in.

Shale 2 in.
Coal 2 in.
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OPENING OF A. B. SIEEAW NEAR MOUTIEE OF LAUREL RUN, ONE-IIAIX MILE NORTH
oF BARTON.

Shale 4iii.

Bone
,

5 in.

Coal 2 ft. 3 in.

Shale 2 in.
Coal 2 in.

OPENING OF A. B. SIIAW, ON COUNTY ROAD NEAR BARTON, FOUR HUNDRED FEET
FROM moum.

Bone 8 in.

Coal 2 ft. 5 in.

Shale in.
Ooal 3 in.

OPENING ON MOUNTAIN OPPOSITE SAWMILL, NEAR FoRKs OF MILL RUN, THREE

p MILEs NORTITWEST OF BARTON.

Coal 3 ft.
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Moscow-GEORGIPS CREIPK MINING COMPANY AT BARTON.

Shale 41/2 in.

Bone 4 in.

Coal 2 ft. 5 in.

Shale 2 in.
Coal 2 in.

sulphm 1/2 in-

CHAPMAN OPFNING, OLD SWANTON MINE, BARTON.

Bone 6 in.

Coal 2 ft.

Shale 3 in.
Coal 21/2 i n.

I

FIRE-COAL OPENING OF M. N. FAZENBAKER, NEAR FORK OF MILL RuN, THREE
MILES WEST OF BARTON.

Bone

Coal

Shale
Coal

1 ft. 7 in.

1 ft. 11 in.

llh in.
4 in.
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POTOMAC MILNE OF UNION MINING COMPANY, NEAR BARTON.

Bone 6 in.

Coal 2 ft. 4 in.

Shale in.
C al 4 in.

OPENING ON MOOltES RUIN, MIDWAY BETWEEN POTOMAc FAN HOUSE AND DoG
TowN, ONE MILE EAST OF BARTON.

Coal I ft. 7 in.

Shale iiiiiia IY2 in.
Coal 4 in.

FIRE-COAL OPENING OF SAVUEL Ross, ONE-HALF MILE SOUTHEAST OF BARTON.

Shale 10 in.

Bone 8 in.

Coal 2 ft.

Shale 11/a in
Coal 3 in.
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OPENING Or HENRY MOORE, MOOIRES RUN, ONE AND THREE-FOURTHS MILE EAST
OF BARTON.

Shale 7 in.

Coal 2 ft. 9 in.

Shale ',I in.
Coal '= 2 '/_, i n.

OLD FIRE-COAL OPENING OF ISABEL MYER, MOORES RUN, ABOUT ONE-HALF MILE
BELow FORKS, Two MILES EAST oF BAILTON.

Bone and shale 6 in.

Coal 2 ft. 6 in.

Shale I in.
Bone 4 in.
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0 1

MINE ON SOUTH BRANCH OF MiLL RUN, ONE MiLE NORTI-IEAST OF BARTON.

Gray shale

Bone

Shale

Bone

Shale

Bone

Coal

4 ft.

91h in.

2 1/2 i n.

7 in.

2'h in.

9 1/s in.

2 ft. 2'h in.

OPENING ON MicHAELs RUN BELOw EZRA MICHAEL's HOUSE, MiLL RUN, ONE
MiLE NORTHWEST OF PHOENIX.

I

Bone

Coal

Shale

Coal

1 ft. 11 in.

2 ft. 6 in.

2 in.
4 in.
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FIRE-COAL OPENING lTEAR T. P. MICHAEL's HousE oiN AAR011T RulT, FOUR AND
ONE-HALF MILES NORTHWEST OF WESTERNPOIIT.

Coal 2 in.
Sulphur ry, in.

Coal 2% in.
Bone and shale 4 in.

Bony coal 3 in.
Shale :V2 in.

Bony coal I in.
Shale 2 in.

Bony c al 3 in.

Shale 7 in.

Coal

Cannel coal

11/2 in.

2 in.

Coal 2 ft. 8 in.

FIRE-COAL OPENING OF FAZE11TRAKER ON AAROlT RUN, ABOUT Fou-R MiLEs NoRTH-
WEST OF WESTERNFORT.

Bone

Coal

Sulphur

Coal

Bone

I ft. 5 in.

8 in.

1/4 i n.

I ft. 9 in.

4 in.
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PHOENIX A-ND GEORGES CREEK MINING COMPANY'S PROPERTY NEAR PI-IOENIX.

Bone

Coal

Shale
Coal

I ft. 10 in.

2 ft. 6 in.

11/2 in-
4 in.

OPEIVING OF FROSTBURG COAL MINING COMPANY, ONE MILE NORTH OF PHOENIX.

Coal

Bone

Coal

Shale
Coal

5 in.

6 in.

2 ft. 6 iTi.

in.
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VAN -BOYNEBURK'S OPENING OF CUA113ERLAND AND GEORGES CREFAC COAL COX'IPANY

1,TEAR FRA11TKLI11T.

Shale

Bone

Coal

Shale

Coal

5 in.

i ft. 7 in.

3 ft. 6 in.

11/3 in.

5 in.

CU31DERLAND-GEORGES CREEK COAL COMPANY'S MINE ABO-%,E FRANKY-IN.

Shale roof

Bone

Coal

Shale
Coal

111/2 in-

2 ft. 11 in.

1/9 i 11.

4 in.
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FiuE-COAL OPEN12% OF JAMEs GitoVE oN AARON Ru.N, FouR MILEs NORTHWEST OF
WESTERNPORT.

Shale

and shale

Coal

Sulphiir

Coal

10 in.

10 in.

1 ft. 1 in.

i D.

1 ft. 2 in.

FIRE-COAL OPENI'NiG NORT-11 OF OLD FRANKLIN PLANE, O-NE-IIALF MILE WEST OF
FRANKLIN.

Shale roof

Coal

Shale
Coal

Bony coal

Coal

5 in.
1 in.
5 in.

5% in.

2 ft.

Shale iloor

I
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FiRE-COAL OPE11TING OF M. GANNON BETWEEN OLD FRANKLIN PLAlTE A1'TD OLD
GoRMAl'T PLANE, FEA11TKLIN.

Shale

Bone

Coal

Shale
Coal

2 in.

I ft. 10 in.

2 ft. 7 in.

Ilh in.
4 in.

HILL ABOVE MIINE OF PIEDMO117T Al'TD GEoRGEs CREEK COAL COMPA-TY, FRA117KLI11T.

Bone

Coal

Shale
Coal

I ft. 7 in.

2 ft. I in.

2 in.
4 in.

Friendsville (Crinoidal) coal.-This seam occurs at an interval
of about 100 feet above the Bakerstown coal in the Georges Creek
basin. It is best developed in the northern part of the basin where
the coal occurs in variable thickness and -was already mined at an
early period. It is better, developed in this area than in any other
part of the State. This coal is kno-wn under the name of the Cri-
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noidal coal in Pennsylvania, but as it is well developed in the vicinity
of Friendsville, Garrett county, that naine has been applied to it in
Maryland in order that all ofthe names.may conform in origin.

Section of Friendsville Coal.
FIRE-COAL OPFNIING ECKHART BRANCH C. & P. R. R., CLAItYSVILLE.

Coal 1 it. 10 in.

Elklick coal.-This seam occurs at an interval of about 35 feet

above the Friendsville coal when present b-Lit does not occur at any

point in Maryland in sLifficient thickAess to have any commercial

value. It is generally an irregular seam a few inches in thickness.
Lonaconing' coal.-This seam has only been found in the lower

central portion of the Georges Creek basin. It occurs just below the
Clarksburg limestone and where best developed shows a thickness of
about 2 feet. It is possible that it may locally prove to have some
commercial value although the extent of the coal beyond a few points

Nvhere it is exposed cal3not be determined in the present state of de-

velopment of the region.

Sections of Lonaconing Coal.
LowFE OPENING (ABANDONED) oN TRiMBLE FARM, NEAR MORANTOWN, THREE-

FOTjBTIIS MILE SOTJTHEAST OF MOUNT SA-VAGE.

Coal YI, in.
Shafe % in.

Coal 8 in.

Shale 1 in.

Coal 1 it.

Shale Y, in.

Coal ft-
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SECTIOiNS OF LOWER OPENING, ONE HUNDIRED YARDs NORTHEAST OF BARN, TRimBLE
HoMESTEAD, THIREE-FOURTHS MiLE NORTHEAST OF MOUNT SAVAGE.

Coal 4 in.

Shale 2'h to 3 in.

Coal I ft. 7 in.

Shale % in.

Coal I ft. 5 in.

NEW CENTRAL COAL COMPANY, NEAR KoONTZ.

Coal 2 ft.

OPENING OPPOSITE TRESTLE AT MINE No. 1 OF GEORGFS CREEK COAL AND IRON
COMPANY'S PROPERTY, ONE MILE NORTH OF LONACONING.

Coal I ft. 31/1 in.

I
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FIG. I.-PIEDMONT MINING COMPANY, MOSCOW.

VIEWS OF COAL MINING PLANTS.

FIG. 2.-MARYLAND COAL COMPANY, APPLETON.
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OUTCROP BEHIND THOMAS PEEBLE's HOUSE, LoNACONING.

Coal 6 in.

Shale 2 in.

Coal 1 ft. 6 in.

NEW CE-XTRAL COAL COMPANY, BiG VFIN HlLL, LONACONING.

Bone and shale

1 in.

Coal

1 in.

PROPERTY OF MR. HOHING, DETMOLD HILL, INEAR LoNACONING.

Coal 9 in.

Shale 2 in.

Coal 1 ft. 6 in.

Franklin (Little Clarksburg or " Dirty-nine-foot ") coal.-This
seam occurs at an interval of from 50 to 100 feet above the Elklick
coal and, about 150 feet below the Pittsburg or " Big Vein." It is
probably identical with the Little Clarksburg coal of 'West Virgillia
and is popularly called the " Dirty-nine-foot " by the miners in the
Georges Creek basin.
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Sections of Franklin Coal.
UPPER OPENING (ABANDONED), SIXTY FEET ABOVE LowER OPENING, TRIMBLE'S

FARm, THREE-FOURTHS MILE SOUTHEAST OF MOUNT SAVAGE.

Shale and coal

Shale
Coal

Shale

Bone
Shale

Bone and shale
Shale
Bone

Bone and shale

1/4 1 n.
3 in.

3% in.

4 in.
Y4 in.

4 in.
1/2 In-

21/2 in.

10 in.

Coal

Shale

Coal

3 in.

10 in.

1 ft.

FIRE-COAL OPENIING NEAR TENANT HOUSE, TRIMBLE FARM, THREE-FOURTHS MILE
SOUTHEAST OF MOUNT SAVAGE.

Draw shale 2 in.

Coal

Sulphur
Coal

Sulphur
Coal

Sulphur
Coal

Bone and shale

11 in.

1/4 in.

5 in'
Y4 in.

4 in.
'/, i n.

4% in.

5 in.

Fire-clay

Coal

I ft. 2 in.

11 in.
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GEORGES CREEK COAL AkND IRO-N COMPANY, ONE AND ONE-HALF MiLEs NORTH OF
LoNACONING.

Coal

Shale

Coal

Shale

Coal

Shale

Coal

Bone and shale

10 in.

4 in.

I ft. 4 in.

7 in.

in.

6 in.

2 ft.

6 in.

PROSPECT OPENING OLD GoRMAN PLANE, ONE AND ONE-FOURTH MILES
NoRTHWEST OF FRANKLIN.

Shale 6 in.

Coal
2 in.

Shale i n.
Coal 6 in.

Shale

Coal

Shale

Coal

2 ft.

2 ft. 3 in.

Y,_ i n.

7 in.
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AMERICAN COAL COMPANY NEAR CALEDONIA MINE AT BARTON.

Coal 2 ft. 4 in.

Shale 9 in.

POTOMAC COAL COMPANY, MOORES RUN, 7HREE-FOURTHS MiLE EAST OF BARTO-N.

Coal

Shale

Coal

Shale

rloai
Shale

Coal

Shale

I ft. 6 in.

5 in.

4 in.

6 in.
2 in.
% in.

7 in.

2 ft.

Coal 2 ft. 9 in.
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OLD FRAiNKLIN PLkNE, ONE MILE WEST OF FRk--\KLIN.

Black shale

Coal
Black argillaceous shale

Coal

Black argillaceous shale

Coal

Black argillaceous shale

Coal

Black argillaceous shale

Coal

Black argillaceous shale

2

in.

in.

in.

2 ft. in.

2 ft. 6 lnn
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LOWER PART OF SEA1%,I OPE-NED AT Top OF OLD FRANKLIN PLANE, ONE MILE WEST
oF FRANKLIN.

Shale

Bone

4 to 6 in.

2 in.

Coal

Sulphur

Coal

Shale
Coal

Shale

Bone

I ft. 5 in.

1/4 i n.

8 in.

1/2 i n.

4 in.

5 in.

5 in.

Little Pittsburg coal.-This seam is generally constant in position
from 50 to 90 feet below the " Big Vein." This seam at times at-
tains a thickness of about 3 feet although it is often broken up by
partings of shale and snlphnr.

,
Some times it is divided into two

clearly marked seams by the increase of the shale parting to several
feet in thickness. The lower seain is then referred to as the second
Little Pittsburg. This seam is evidently eqnivalent to the Little
Pittsbnrg of Pennsylva-nia.

Sectioizs of Little Pittsburg Coal.

NEw CE-,'-,TRAL COAL COINIPANY, " BONNEY MINE," OPPOSITE LONACONING.

Coal IOk in.

Shale 2 in.

Coal I ft. S in.

I
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AMERICAN COAL COMPANY, SIXTY FEET BELOW " BiG VEIN," EAST OF PEKIN.

Coal 10 in.

Sb I in.

Coal 2 ft.

Bony coal 0 to 6 in.

VEIN ABOUT SEVENTY FEET BELOW " BiG VEIN " AT POTOAIAC COAL COMPANY'S
MINE, ONE-HALF MiLE NORTH OF MOSCOW MILLS.

Top shale

Coal

Shale

Coal

Sbale

Coal

Parting

Coal

I ft. I in.

I in.
5 in.
2 in.

I ft. I in.

I ft. I in.

PROSPECT OPENING AT OLD POTOMAC ", BiG VEIN" PLANE, SEVENTY-FIVE FEET
FIEIOM MOUTH, ONE-HALF MiLE NORTII OF MOSCOW MILLS.

Coal 4 1
1Sulpbur -Coal 4% in.

Sbale I in.

Coal I ft. 11 in.

Bone 4 in.
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OLD PROSPECT OPENING ON OLD BARTON PLANE, FIFTY FEET FROM MOUTI-1, ONE
MILE EAST OF BARTON.

Coal 2 ft. 8 in.

Sulphur Y4 in.
Coal 3 in.

OPE-TING BEIIIND EZRA MICI-IAEL's HouSE, MiLL RuN, Two MILEs NORTHWEST OF
FRANKLIN.

Coal 2 ft. 10% in.

OPE-TING OF 0. C. FAZENBAKER'S, BETWEEN MILL RuN AND OLD FRANKLIN' PLANE,
OITE-HALF MILE FRom RocK ClIultm, Two MILEs NoRTHWEST OF FRANKLIN.

Shelly coal 4 in.

Fire-clay 8 in.

Shale I in.

Coal 8% in.

Sulphur Y4 in.

Coal 11% in.
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-A

FIG. I.-DAVIS COAL AND COKE COMPANY, HENRY NO. T.

FIG. 2.-DAVTS COAL AND COKE COMPANY, HENRY.

VIEWS OF COAL MINING PLANTS.
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THE MONONGAHELA COALS OF TIIE GEORGES CREEK BASIN.

The Monongahela coals are practically confined to the Georges
Creek basin, a small area long since exha-LLsted being found, also, in
the Potomac basin. The Monongahela coals have had, and will con-

Sections of Pittsburg Coal.

GEORGES CREEK AND BALD KNOB COAL CO-11PANY, NORTH OF MOUNT SAVAGE.

Coal

Bone

7 in.
2 in.

Coal

Bone

Coal

Bone

Coal

I ft. 11 in.

1 in.

61/2 in.

1/2 i n.

2 ft. 2% in.

tinue to have, great importance in -Maryland by reason of the fact
that the Pittsburg coal, or "Big Vein," constitutes a part of the
Monongahela formation. These upper beds of the Carboniferous
formation were earlier referred to, as the Upper Productive Measures
and have been the chief source of the coal hitherto mined in Mary-
land. In addition to the Pittsburg seam there are five other seams
of coal, four of which may be regarded as of economic value, and of
which three have been from time to time -worked. The Monongahela
coals cover a much smaller area than the Conemaugh and particularly
the Allegheny coals -which underlie them. They are, however, much
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more accessible as the older coals are deeply bu-ried throughout the
central part of the basin.

OPENING OF WITHERS MINING COMPANY, ONE-HALF MiLE NORTH OF LITTLE
ALLEGANY.

Top coal

Shale

Coal

Shale

Coal

Mining soft

C-al

Shale

Coal

Shale

Coal

Shale

Coal

2 ft.

10 in.

1 ft. 3 in.

1 ft.

1 ft.

1 ft.

1 in.

in.

1 in.

Plb'ttsburg (El7egarden, " Fourteen-foot " or " Big Vein ") coal.-
This seam is the most important seam of the Georges Creek valley
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at the present time and has been the chief source of the coal in 'idary-
land for more than fifty years. It is restricted almost exclusively
to the Georges Creek basin, only one small area having been found in

OPENING OF NEW YORK MINING COMPANY, ONE-IIALF MiLE EAST OF LiTTLE
ALLEGAXY.

Top shales and coals

Top coal

Shale

Coal

Shale

Coal

Shale

Coal

3 ft.

I ft. 6 in.

8 in.

2 ft. 8- in.

2 in.

10 in.

I in.

2 ft. 2 in.
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the upper Potomac valley and that loug since exhausted. Its position
is identical with that of the Pittsb-LLrg becl of Pennsylvania and West
Vii-ginia, and, as in those states, is foilnd at the base of the Monon-

MINE OF UNION MINING COMPANY, FROSTBTTRG.

Top coal

Bony parting

10 in.

3 in.

Coal

Mining soft

Coal

Shale

Coal

Shale

Coal

Shale

Coal

Shale
Coal

4 ft.

3 in.

I ft.

I in.
6 in.

in.

ft.

1/4 in-

I ft. 4 in. i

1/4 in-
2 in.

gahela formation. This seam is at the present time being rapidly
mined and the time is not far distant when the coal will become en-
tirely exhausted, after which the Maryland coal industry will have
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to. depend largely iipon the smaller veins and especiaEy those of the
older formations, on account of tl-ieir iiiLich greater. areal extent than

EiCKHART MINE, COiNSOLIDATION COAL COMPAxy, ECKHART MINES.

Shales and coal

Coal

Bony parting

Coal

Shale

Coal

Mining soft

Coal

Shale

Coal

Shale

Coal

Sliale

Coal

4 ft.

I ft.

2 in.

2 ft.

I in.

2 ft.

4 in.

I ft.

I in.

8 in.

1 in.

I ft. 3 in.

1/4 in.

I ft.

those overlying the " Big Vein." This seaii-i is locally known as the
Fourteen-foot " or " Big Vein " in the Georges Creek valley and
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was described under the name of Elkgarden seam in the Piedmont
folio of the U. S. Geological Survey, this latter name being originally

HOFFMAN MINE, CONSOLIDATION COAL CONIPANY, HOFFMAN.

Shale and coal

Top coal

Parting

Coal

Mining soft

Coal

Shale

Coal

Shale

Coal

Shale

Coal

4 ft.

1 ft. 3 in.

3 ft. S in.

6 in.

9 in.

1 in.

8 in.

1 in,

9 in.

1/4 i n.

1 ft. 3 in.

followed in the report on the Geology of Allegany County. As this
coal is unquestionably equivalent to the Pittsburg seam of Pennsyl-
vania that name is now adopted since it has priority.

I
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BOWERY MINE, TIIE BORDEN MINIiNG COMPANY, MIDLOTHIAN.

Top shale

Top coal

Parting

Coal

Mining soft

Coal

Shale

Coal

Shale

Coal

Shale

Coal

10 in.

1 ft. 4 in.

5 ft. 6 in.

4 in.

8 in.

1% in.

9 in.

2 in.

1 ft.

1 in.

1 ft. 2 in.
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CABLOs No. 2, BARTON AND GEORGES CREEK VALLEY COAL COMPANY, CARMS.

Top coal

Parting

coal

Mining soft

Coal

Shale
Coal

Sbale

coal

Sbale

Coal

I ft. 6 in.

5 ft. 6 in.

3 in.

I ft. 3 In.

I in.
4 in
% in.

10 in.

Y4 iD-

I ft.
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CLos No. 1, BARTON AND GEORGES CREEK VALLEY COAL COMPANY, CARLOS.

Top coal

Parting

Coal

Mining soft

Coal

Shale

Coal
Shale

Coal

Shale

Coal

1 ft. 6 in.

5 ft. 9 in.

4 in.

6 in.
1. in.

5 in.
1 in.

1 ft.

'/, in.

1 ft.
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KOONTZ MINE, NEW CENTRAL COAL COMPANY, KOONTZ.

Shale 1 ft. 6 in.

Wild coal

Shale

Top coal

Coal 7 ft. 6 in.

Shale 1 .
Coal 2 in.

Shale 1 in.

Coal 1 ft. 3 in.

Shale in.

Coal 9 in.

11 in.

10 in.

1 ft. 6 in.

Parting
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NEW DETMOLD MINE, MARYLAND COAL COMPANY, ONE MILE SOUTHWEST OF
LONACONING.

Coal
Shale

Wild coal

Breast coal

Shale

Coal
Shale

Coal

Shale

Coal

2 in.
2 in.

1 ft.

9 in.

2 ft. 6 in.

Shale

Top coal

Parting

8 ft.

1% in.
4 in.
'/2 in.

6 in.

3 in.

8 in.
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FIRE-COAL MINE ON NORTH SIDE OF PIcKELL TRAcT, ONE AND ONE-nAry MILES
NORTHWEST OF MOSCOW.

Coal 8 ft. to 8 ft. 6 in.
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JACKSON No. 5, AMERICAN COAL COMPANY, PEKm.

Parting

Breast coal

Shale
Coal

Shale

Coal 2 ft. 4 in.

Top coal 2 ft. 5 in.

7 ft. 4 in.
a

1 in.
3 in.
1 in.



FiRE-coAL MINE, SOUTH END OF PIKELL TRLCT, ONE AND ONE-FOURTH MTLES WEST
OF Moscow.

392 REPORT ON THE COALS 01? MARYLAND

Breast coal 6 ft. 6 in.
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CaLD0NIA MINE No. 1, AMERICAN COAL COMPANY, THREE-FOURTHS MILE WEST
or BARTON.

Wild coal

Blacic shale

Breast coal

Bottom coal 2 ft. 5 in.

1 ft.

11 in.

2 ft.Top coal

Parting

ft.

Shale 2 in.
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OLD POTOMAC MINE, UNION MINING COMPANY, ONE MILE SOUTHEAST OF BiRTON.

Top coal

Parting

2 ft. 6 in.

6 ft. 9 in.Breast coal

Mining ply 4 in.

1 ft. 3 in.

V-A in.
3 in.
1% in.

Coal

Shale
Coal

Shale

Coal

Sulphur shale

Coal

1 ft. 4 in.

% in.

1 ft. 3 in
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—

Ftc. L—PEDMONT AND GEORGES CREEK COAL CO1%PANY, WASIHNGTON NO. L

Ftc. 2.—BRADDOCK MINING COMPANY.

VIEWS OF COAL MINING PLANTS.
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OLD PhOENIx MINE, ONE MILE NORTHWEST o' PROENIX.

Coal

Shale

Coal

Shale

Coal

Bottom not seen

7 ft. 6 in.

395

1 ft. 1 in.

2 ft. 7 in.

8 in.

1 in.

10 in.

1 ft.Shale

Coal
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EXCELSIOR MINE No. 2 (oR KNOB), M. P. GANNON, ONE AND THREE-FOURTHS
Mirs NORTHWEST OF FnsrcxLlrc.

Roof coal (not worked)

Breast coal

Shale

2 ft. 5 in.

Parting

2 ft. 6 in.

7 ft. 11 in.

2 in.

Bottom coal
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SCRAP No. 1, DAvis COAL AND COKE COMPANY, FBANKLIN HILI, ONE AND ONE-
FOTJRTII MILES NOBTIIWEST OF WESTEBNPORT.

Wild coal

Shale

Roof or top coat 2 ft. 6 in.

Parting

Breast coal 8 ft. 6 in.

Shale 2'/2 in.

Bottom coal 3 ft. 2 in.
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SCRAP No. 2, DAVIS COAL AND COKE COMPANY, FRANKLIN HILL, ONE AND ONE-

FOTJRTIT MILES NORTHWEST OF WESTERNPORT.

Wild coal 1 ft.

10 in.

2 ft. 6 ifln.

Shale

Roof or top coal (not worked)

Parting

7 ft. 81/2 in.Breast coal, main bench

Shale

Bottom coal

2% in.

2 ft. 7 in.
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Redstone coaL—This seam appears at an interval of from 18 to 40
feet above the IPittsburg coat but is generally so thin and irregulir as
to have no economic va'ue. Its proximity to the Pittsburg coal
wou'd render the seam unworkaMe even if it were otherwise valuabile.

Section of Redstone Coal.
GEORGES CREEK AND BALD KNOB COAL COMPANY, ONE AND ONE-FOURTH MiLES

NORTH OF MOUNT SAVAGE.

Lower Sewickley coal.—This seam occurs at an interva' of from
40 to 45 feet above the Redstone coat It has been cut on the for-
den shaft and in the Pumping shaft of the Consolidation Coal Com-
pany and aho outcrops on the property of the Marylind Coat Com-

pany. Its oeal separation from the Upper Sewickiley or Tyson coal
has already been described.

Section of Lower Sewickley Coal.
MARYLAND COAL COMPANY OPENING ABOVE KINGSLEY MINE, LONACONING.

Upper Sewickley (Tyson) coal.—This seam which is kcally known
as the "Gas coaP' occurs at an i.nterva of from 105 to 120 feet above

Coal 4 ft.

Coal 1 ft. 4 in.
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the Pittsburg and about 45 feet above the Lower Sewickley coal.
This coal is very persistent and has considerable economic importance.
It is being mined at a number of points at the present time. Like
the IPittsburg coal this seam thickens from north to south and has
its maximum development in the lower end of the Georges Creek
basin.

Sections of Upper Sewickley Coal.
MINE ON EASTERN PART OF WITHER'S TRACT, ONE AND ONE-HALF MILES NORTH-

EAST OF LITTLE ALLEGHENY.

OPENING OF PIEDMONT AND GEORGES CREEK COAL COMPANY, ECKHART.

U

• Sandy shales

Coal

1 ft.

4 ft.

Coal 3 ft. 4 in.
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Nw CENTRAL COAL COMPANY, NEAR HEAD OF KOONTZ PLANE, ONE-hALF Mn
SOUTH OF KooNTz.

MARYLAND COAL COMPANY, DETMOLD HILL, OPPOSITE KoorcTz MINE, ONE-asiir
Mu,E SOUTH OF KOONTZ.

ON DETMOLD HILL, NEAR KINGSLEY MINE, ONE-HALF
Ma SOUTH OF KOONTZ.

Coal 3 ft. 5 in.

3 ft. 3 in.Coal with very small sulphur streaks

Shale

Coal

MARYLAND COAL COMPANY

1 in.

S in.

Coal 2 ft. 8 in.
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GEORGES CREEK COAL AND IRON COMPANY, ABOVE CEMETERY, ONE MILE NORTH OF
LONACONING.

AMERICAN COAL COMPANY, JACKSON HILL,
LONACONING.

Bone
Shale

Coal

Shale and bone

TIIREE-FOURTHS MILE SouTH OF

2 in.
2 in.

10 in.

4 in.

Coal 3 ft. 1 in.

MARYLAND COAL COMPANY, NEAR KINGSLEY MINE, ONE MILE NORTH OF
LONACONING.

Coal 3 ft. 3 in.

Bone and shale S in.
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BARTON MINING COMPANY'S MINE AT BARTON.

Top shale 4 in.

403

Coal 2 ft. 6 in.

Shale 1 in.
Coal 2 in.

Bony coal 1 in.
Coal 1 in.

Shale 2 in.

Coal 1 ft. 9 in.

Shale 4 in.

Coal full of sulphur 9 in.

AMERICAN COAL COMPANY'S CALEDONIA MINE, Orcin Mu WEST OF BARTON.

3 ft. 2 in.

1 in.

Coal

Shale

Coal

Shale

Coal

1 ft. S in.

10 in.

6 in.



Uniontown coaL—This seam is very thin and has been recognized
in the Pumping shaft near Frostburg. It is a thin and unimportant
seam and probably has at no point sufficient thickness to be of eco-
nomic value.

PUMPING SHAFT, CONSOLIDATION COAL COMPANY, FROSTBURG.

Shale 20 ft.

Coal 5 in.

Shale 5 ft. 8 in.

Waynesbury (Koontz) coaL—-This seam occurs at an interval of
from 220 to 240 feet above the Upper Sewickley coal. The area of

.
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DAVIS COAL AND COKE COMPANY, FRANKLIN Ilia, ONE-HALF Mn.E SOUTHWEST
OF FRANKLIN.

Breast coal, harder above
and softer below 3 ft. 41/2 in.

Sulphur band 1% in.

Bottom coal 1 ft. 9 in.

Shale, hard 3, 6, 12 in.

Coal, irregular 6 in.
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outcrop of this coal is small but the vein is persistent and has con-
siderable economic value although it can never be of any great im-
portance on account of the limited amount of coal. This coal is at
the top of the Monongahela foi'mation and has been locally known
hi the Georges Creek valley as the Koontz seam.

Sections of Waynesbury Coal.
NEW CENTRAL COAL COMPANY, NEAR HEAD OF KOON'rz MINE PlANE.

2 ft. 10 in.

11 in.

Coal

Bone and shale

Coal

Shale
Coal

10 in.

1 in.
2 in.

AMERICAN COAL COMPANY, ZcEAR LONACONING.

2 ft. 9 in.

11 in.

Coal

Bone and shale

Coal

5hale

Coal

10 in.

1 in.

6 in.



TIlE DUNKARD COALS OF THE GEORGES CREEK BASIN.

The Dm:ikard coals cover so small an area of outcrop and are in
general so thin that with the exception of a single seam they have
little economic value. These coals are limited entirely to the Georges
Creek basin and are foud mainly in the central portion of the region.
They will probably never be wined to any extent with the exception
of the Washington seam and that has not been very fully developed
as yet. These upper beds were earlier referred to under the name
of the Upper Barren Measures.

Waynesbury "A" coal.—This coal, which has a thickness of 2
feet on "Thig Hill" near Lonaconing, possesses no commercial value.
It is generally found at from 40 to 45 feet above the Waynesburg
coal.

Washington coaL—This coal occurs at an interval of about 120 feet
above the Waynesburg coal. It has a thickness of between 3 and 4
feet more or less broken up with shale bands but the quality of the
coal is not well known. Its small areal extent gives it little economic
value.
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AMEEICAN COAL COMPANY, NEAE LONACONING.

Coal 2 ft. 3 in.

Shale 3 in.

Ooal 4 in.

Shale 4 in.

Coal 1 ft. 3 in.

Shale

Coal
Shale
Coal

7 in.

2 in.
2 in.
2 in.
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Section of Washington Coal.
SECTION EAST or Pu MPING SHAFT, FROSTRIJEG.

Black shale roof

Coal

Shale

Coal

Shale

Coal

Jollytowrt coal.—This coal occurs in a thin seam of small areal

extent and has no commercial value.

THE UPPEB POTOMAC BASrn.

The Upper Potomac basin is a syncline which is wider and shal-

lower than the Georges Creek basin. It is a simple syncline from
Piedmont to a point near Harrison where the axis forks by the devel-

opment of a low anticline in the center of the broad basin. Between

Piedmont and Harrison the Potomac meanders near, and in general

west of, the synclinal axis. Between Harrison and Schell the river

flows not far from the western fork of the axis, probably crossing it

several times. Above Schell the river seems to be constantly to the

east of the western fork of the axis.
The Maryland part of this basin is not deep enough to contain

any coal above the Conernaugh formation, except in Fairfax Knob
and in the small knob near Shaw where the Pittsburg coal was for-

merly mined.
The Lower Kittanning coal is of workable thickness and quality

throughout the greater part of this basin. Below Stoyer it can all

be mined by drift from the Potomac valley.
Above Stoyer it is all shaft coal except along the western outcrop.

The dip is not great enough to prevent the coal from being readily

S in.

6 in.

3 in.

6 lit

1 ft. 4 in.
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mined in all directions from shafts located anywher along the line
of the railroad. The coal is of exceptional thickness and quality
above Gorman.

The Upper Freeport coal can be mined by drift froth the center
of the Potomac valley as far south as Eayard. Above this point
it is all shaft coal except along the western outcrop. Like the Lower
Kittanning, it becomes more valuable toward the south.

The Eakerstown coal is drift-coal in its entire area. It improves
in quality and thickness toward the north, being most valuable in
the region between Elaine and Windom. The Upper Kittanning and
Lower Freeport are only locally workable. The former is known
to be workable only in the region around Harrison, and the latter
in the headwaters of Three—fork Run. Both of these seams are here
drift-coal, and are shown b5T borings to be extremely thin or even
absent in the upper part of the Potomac valley where they are below
drainage.

THE POTTBVILLE COALS OF THE POTOMAC BASIN.

The Pottsville coals are practically uuknown in the Potomac basin.
Throughout most of the area the Pottsville formation lies below the
river level while its outcrop on the mountain sides is obscured. The
Pottsville coal seams generally are so thin and unimportant in Mary-
land that no development work has hitherto been undertaken in the
Potomac basin. A few traces of coal below the base of the Alle-
gheny formation have been observed although the so-called Railroad
seam mentioned in earlier discussion of the Georges Creek basin and
referred in part to the Pottsville coal seams has been referred by
Dr. I. C. White in his West Virginia coal report,1 to the Mercer
Gioup and thus to the horizon of the Mt. Savage coal. It is prob-
able, however, that most if not all of the Railroad seath above Pied-
mont should be regarded as the equivalent of the Clarion seam and
therefore to be referred to the later or Allegheny formation.

It is not probable that any of these Pottsville coals, if ever pros-

1 West Virginia Geol. Survey, vol. II, 1903, p. 626.
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pected, will be found to have any economic value. They are prob-
ably thin, unimportant beds and as in the Georges Creek basin may
almost if not entirely disappear.

THE ALLEGHENY COALS OP THE POTOMAC BASIN.

The Allegheny coal seams are the most important of the coal beds
of the Potomac basin. Several seanis are found of workable thick-
ness, two in particular being widespread and of increasing importance
in proceeding up the valley. They reach their maximum develop- -

ment near the southern end of Garrett county where they are already
the source of a large coal output at Henry on the West Virginia bauk
of the river. Prospect openings and bore-holes show that a large ter-
ritory extending along the southern slopes of Big Backbone Mountain
as far as the Valley of the North Branch of the Potomac and beyond
into West Virginia is underlain by coals. of the Allegheny formation.
As the overlying formations have been largely removed by erosion
these coals can be readily reached by drifts or shallow shafts through-
out the central part of the Valley. They are thus much more acces-
sible to railroad transportation over a large part of the area than in
the Georges. Creek basin where their greater thickness assures their
earlier development. They will in the near future become next to
the Pittsburg seam of the Georges Creek valley the chief source of
supply for this region.

Brookvilte (Bluebaugit) coaL—The Brookville seam which is so
important in the upper part of the Georges Creek basin but which
has largely disappeared before the lower part of that area is reached
is practically undeveloped in the Potomac basin. It is not probable
that it will be found at any point of sufficient thickness to have
commercial value.

Clarion coaL—The Clarion coal occurs at from 15 to 30 feet above
the base of the Allegheny formation. It contains between 2 and 4
feet of coal in the Potomac basin although the various benches are
frequently separated by partings of bone and shale. The Clarion
coal of the Potomac basin has often been t3onfused with the Pottsville

1
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coals. In the northern part of the basin this coal is locally known
as the "Railroad" seam since it is frequently exposed in the railroad
cuttings.

Sections of Clarion Coal.

PROSPECT ON NOETIT BANK OF LAUREL RUN, ONE-HALF MUSE WEST OF EMPIRE.

CUT ON W. VA. C. R. R. JUST BELOW WARWICK'S.

Shale and sandstone

Sandstone

shale

Coal

Bone

Coal

Shale (bony)

15 ft.

6 in.

1 ft. 10 in.

S in.

S in.

2 in.

Ooal 1 ft. 10 in.

20 ft.

1 ft. 3 in.

2 in.

6 in.

Coal

Shale

Bony coal

Shale 4 ft.



Two HUNDRED YARDS NORTH OF

Sandstone

Coal

Shale and bone

Shale

Coal

Shale

Bone

2 in.

9 in.

S in.

9 in.

5 in.

7 iii.

STATION AT CHAFFEE.

o to 15 ft.

o to 3 in.

o to 3 in.

1 to 10 in.

2 ft. 2 in.

2 in.

6 in.

—
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OPENING BELOW LOWER FORK OF THREE-FORK OREEK, ONE MILE WEST OF CHAFFEE.

Shale 2 ft.

Bone

Coal

Bone

Coal

Boiie

Coal

Shale

Coal

Shale

Coal

1 ft. 8 in.

1 in.

1 ft. 6 in.

1 ft.
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SECTION ON FAIIEY'S PLANE NEkR BiaINE.

62 ft.

2 ft.

15 ft.

EAST OF HARRISON.

Concealed 15 ft.

Coal

Shale floor

U

CUT oN B. & 0. R. R. ABOVE

Shale

Coal

Shale

Coal

Shale

Ooal

Gray shale

Bracx BEAR MINE.

25 ft. ±

2 ft. 3 in.

9 in.

1 ft. 2 th.

1 in.

11 in.

15 ft.

2 ft. 4 in.
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Lower (and Middle) Kittanning (Davis or "Six-foot ") coal.—
This seam is the most important in the Potomac basin, it covers a
]arge part of the region especially in the southern part of the valley
where it underlies the entire area. As in the Georges Creek Valley,
this coat is often separated into two quite distinct seams by a shale

Sections of Lower and Middle Kittanning Coal.

PROSPECT THREE-FOURTHS MILE WEST OF WINDOM.

Coal

Bone

parting that may at times reach several feet in thickness. It is prob-
abile, therefore, that this seam is the equivalent of the Lower and
Middle Kittanning of Pennsylvania. This coall occurs from 90 to
150 feet above the base of the formation and from 170 to 210 feet
be'ow the top. It is at times consideraNy broken up by shale and
bone partings although generally one or more benches consist of
c'ean high-grade coat of workabile thickness. The entire seam varies
from 4 to 6 feet in thickness, which in the southern end of the basin

Coal

Shale

Coal

Shale (rejected)

1 ft. 11 in.

7 in.

1 ft. 2 in.

1 in.

1 ft. 1 in.

5 in.
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may at times reach nearly 8 feet in thickness. It is much less
squeezed in the southern part of the area than in the northern, the so-
called "faults" earlier described in the case of this seam in the
Georges Creek basin being much less frequent. This coal is known

throughout most of the basin as the Davis seam from Davis, West

BELOW Wixuoiw, EAST SIDE OF RIVER.

Virginia, where it was first worked extensively by the Davis Coal and
Coke Company. In the vicinity of Piedmont, West Virginia, it has
been more frequently referred to under the name of the " Six-foot"
seam.

U

sandstone

Bony coal

Coal

5hale

Coal

Shale

Coal

Shale

20 ft.

1 ft.

1 ft. S in.

9 in.

1 ft. 3 in.

% to 1 in.

1 ft. 2 in.

3 in.



S in

10 in.

1 in.

10 in.
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BARNUM MINE, ONE-HALF MILE SOUTHWEST OF BARNUM.

Coal 0 to 6 in.

Bone 1 ft. 4 in.

Coal 1 ft. 10 in.

Shale 8 in.

Coal 1 ft.

Shale 1 in.

Coal 10 in.

BARNUM MINE, FURTHER IN, ONE-HALF MILE SOUTHWEST OF BARNUM.

Bony coal 1 ft. 3 in.

Coal 1 ft. 9 in.

Shale

Coal

Shale

Coal
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OPENING ON ELKLICK RUN, ONE MiLE EAST OF Mt. ZION CHURCH.

Shale

Shale and hone 1 ft.

SMALL OPENING ON 'MARYLAND SIDE OF RIVER,

Coal and bone

Coal

Shale

Coal

Shale

Coal

Shale

ONE-HALF MILE ABOVE SUAW.

7 in.

U

2 ft. 10 in.Coal

Shale 2 ft.

1 ft. 6 in.

9 in.

7 in.

2% in.

10 in.
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UPPER OPENING ON SOUTH FORK OF THREE-FORK CREEK, Owtj AND ONE-HALF MILES
WEST OF CHAFFEE.

I

HAMm's LOWER OPENING, THREE-FOURTHS MILE NORTH OF BLArNE.

1 ft. 10 in.

—

3 ft.

6 in.

a in.

6 in.

5 in.

Black shale

Coal

Bone

Coal

Shale

Coal

Bone

Shale

Coal

Shale

1 ft.

2 in

6 in.

6 in.

Black shale

Coal

Shale

1 ft. 5 in.

1 ft. 7 in.

1 ft. 2 in.Coal

Bone 1 in.

Coal

Bone

1 ft. 3 in.

1 in.
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KITZMLLLER MINE, NEAR BLAINE.

Sfiale with many beaus

Coal 1 ft.

Shale 10 in.

Coal 11 in.

Shale 1 in.

Coal 1 ft. 8 in.

Shale 1 in.

Coal 1 ft. 11 in.

AND ONE-FOIJRTII MILES WEST OF BLAmE.

1 ft. 2 in.

2% in.

1 ft.

1 in.

1 ft. 8 in.

1% in.

1 ft. 8 in.

418

U

0

/

1 in.Bone

ThAINE COAL COMPANY, ONE

Top coal

Bone

Coal

Shale

Coal

Shale

Co2l
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FAHEY'S MINE, ONE AND ONE-HALF MILES SOITHWEST OF BLAIXE.

Bone 2 in.

MINE, ONE-HALF MILE SOUTHWEST OF BLAINE.

Coal

Shale

Coal

Shale

Coal

1 ft. 2 in.

1 ft. 9 in.

10 in.

1 in.

1 ft. 9 in.

1 to 2 in.Shale

Coal 2 ft.

R. A. SMITH's

Coal

Shale

Coal

1 ft. 11 in.

1 ft. 9 in.

2 ft. 4 in.



NORTH FORK 01? LOSTLAND RUN, THREE AND ONE-FOURTH MILES WEST OF
HARRISON.

—
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Coal and bone

Shale

Coal

Shale

Coal

Shale

Coal

Shale

Coal

10 in

1 ft. 7 in.

1 ft. 1 in.

1 ft. 8 in.

6 in.

2 in.

1 ft.

2 in.

S in.
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MINE ON OLD TRAM ABOVE HAllIsoN.

Shale roof

Coal ft.

Shale 9 in. to 1 ft.

Coal 6 in.

Shale G n.

Coal 1 ft.

P1IOSPECT ON HILL ABOVE SCITELL.

Coal 1 ft. 11 in.

Shale

Bone

8 in.

6 in.

3 ft. 4 in.

1 in.
2 in.
2 in.
6 in.

1 in.

10 in.

Black shale

Bone
Coal
Bone

Caal

Shale

Bony coal



Shale 1 to 1 in.
Coal 5 n.

Shale 6 in.

Coal 8 in.

Shale 3 in.

OPENING U CIIEEK, ONE-HALF MILE NOETII OF STOTER.

Shale roof

Coal 4 in.
Bone 1 in.

Coal 9 in.
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CLARK'S OPENING, ABOVE WITMER'S TEAMROAD, WEST VIrnNIA Sm OF RIVER,
OPPOSITE WALMAN.

Shale 4 ft. 2 in.

Coal 1 ft. 11 in.

1 ft.Bone

Coal

Shale

Coal
Bone

Coal
Bone
Coal

Bone

Coal with much pyrite and some bone

1 ft. 6 in.

8 ft. 4 in.

5 in.
1 in.

5 in.
1% in.
4 in.

1 ft.

1 ft. 11 in.



W. H. COSNER'S OPENING, NORTH FORK OF SAND RUN, Two AND ONE-HALF Mns
NORTHWEST OF WILSON.

Hard shale roof

.
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Coal

Shale

Coal

Shale

Coal

Bone

Coal

Bone

Bone floor (not seen)

Coal (not seen)

1 ft. 4 in.

1 to 3 in.

1 ft. 6 in.

9 in. to 1 ft. 3 in.

1 ft. 2 in.

I in.

S in.

6 in.

1 ft.

3 in.



WAShINGTON ARNOLD'S MINE, ON NORTh FORK OF LAUREL RUN, Two AND ONE-
FOURTh MILES NORThWEST oir DOBBIN.

MAIYLAND GEOLOGICAL SURVEY 425

I

Ooal

Shale

Coal

Shale

Coal

Shale

Coal

Shale

Coal

Shale

Coal

1 ft.

2 in.

2 ft. 2 in.

1 ft.

10 in.

1 in.

11 th.

1 m.

10 m.

% in.

1 ft. 5 in.
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MINE OWNED BY DAVIS COAL AND COKE COMPANY, SOUTH FORK OF LAUREL RUN,
ONE AND ONE-FOURTH MiLES NORTHWEST OF BEECHW0OD.

1 ft. 6 in.

1 to 2 in.

8 ft.

9 in.

8 in.

1 ft.

1 ft. 11 in.

Coal

Shale

Coal

Shale

Coal

Shale

Coal

Shale

Coal

1 in.

1 ft. 2 in.
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SECTION IN SHAFT (DAVIS SEAM), DAVIS COAL AND COKE COMPANY, HENRY.

Coal I ft. 6 in.

Shale 1 ft.

Coal 2 ft.

Shale 1 in.

Qoal 1 ft. S in.

Shale 1 in.

Coal 1 It.



428 REPORT ON THE COALS OF MARYLAND

EAST OF SHAFT (DAVIS SEAM), DAVIS COAL AND COKE COMPANY, THOMAS.

1 ft. 11. in.

4 in.

.

Coal

Shale

Coal

Shale

4 in.

1. ft. 2 in.

1½ in.

Coal 3 ft. 2 in.

Bone



Coal
Shale

Coal

Shale

Coal

Shale
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ROOM OFF SIX-FOOT TUNNEL, DAVIS SEAM, SIIAFT AT THOMAS.

Shale roof

Coal

Shale

Coal

Blackjack

Coal
Shale

Coal

Bone

Shale

1 ft.

1% in.

1 ft.

% in.
5 in.
1 in.

3 ft. 3 in.

2 in.

1 ft. 6 in. to 2 ft. 2 in.

in.
% in.

7 in.

4 in.

9 in.

½ in.

1 ft. 2 in.Coal

Upper K'ittann'ing coal.—This seam occurs from 35 to 65 feet above
the top of the Lower Kittarniing coat in the Potomac basin where it
has been found to reach a thiekiess of between 3 and 4 feet of dean
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coal. It has not been opened at many points and its extent in the
basin cannot be definitely determined. It is probable, however, that
it is much less persistent than either the Lower Kittanning or Upper
Freeport seams as it is apparently absent or unimportant at many
points.

Section of Upper Kittanning Coal.

TASKER'S MINE, ONE AND ONE-HALF MILES SOUTHEAST OF SWANTON.

Shale roof (good)

U

2 ft. 6 in.Coal

Shale

Coal

ANOTHER OPENING ON HILLSIDE, ONE-HALF MILE SOUTh OF HARRISON.

1 in.

1 ft.

3 ft.

3 ft. 6 in.

Soft shale

Coal

Shale floor
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Lower Freeport coal.—The Lower Freeport coal is a thin and un-
important seam in the Potomac basin and elsewhere within the State.
It occurs at an interval of 55 to 80 feet above the Upper Kittanning
and from 100 to 140 feet above the Lower Kittanning coal and is
commonly found from 35 to 60 feet below the top of the Allegheny
formation. This seam probably will not be found to occur with
sifflcient thickness to possess any commercial value and is much less
persistent in occurrence and uniform in character than the other
seams of this basin.

Sections of Upper Freeport Coal.
FIRE-COAL MINE, THREE-FOURTHS MILE SOUTHWEST OF BARNUM.

1 ft. 7 in.

Ti KER'S, ON RiVER FRONT, ONE MILE NORTH OF CHAFIEE.

10 ft.

S in.

S in.

2 in.

1 ft. 1 in.

a in.
1 in.

Sandstone and shale

Coal

Bone

Shale

Bone

Coal
Bone

Coal

Shale floor

1 ft. 6 in.
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Upper Freeport (Thomas or CC

Three-foot ") coaL—This seam
caps the Allegheny formation and is found at an interval of from 165
to 210 feet above the Lower Kittanning coal. This seam is known

HAMIL'S MINE, ONE MILE NORTHEAST OF BLAINE.

Shale 2 ft.

Coal 6 in.

Bone

U

3 iTt.

Coal 9 in.

Bone 7 IlL

Coal 2 ft. 2 iii.

Bone 1 lii.

HAMIL'S OPENING, TIJgEE-FOURTI1S MILE NORTHWEST OF BLAINE.

Shale

Bony coal

Shale

Bony coal

Coal
Bojie
Coal

Bojie

Coal

Shale floor

2 ft.

1 ft. 6 lii.

4 in.

6 in.

1 ft. 6 in.

6 in.

1 itt.
3 in.
1 in.
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locally as the Thomas or " Three-foot" coaL It is the upper vein
at Thomas, West Virginia, where it has been e*tensively mined by

the Davis Coal and Coke Company. It is a very persistent seam

SMALL OPENING UP OLD ROAD ro WEST FROM FOREGOING.

U

Shale

Coal

Bone and coal

I
3ft.

7 in.

2 ft. 3 in.

Coal 1 ft. 10 in.

R. A. SMITH'S MIri, ONE-HALF MILE SOUTHWEST OF BLAINE.

1 ft.Coal

Bone 1 ft. 3 in.

Lft. 2 litCoal



1 ft.

8 in.

8 in.

2 in.
S in.

4 in.

U
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and Commonly Contains from 2 to 4 feet qf good coal but may at times
exceed 5 feet in thickness especially in the southern part of the Po-

MINE BETWEEN ELEGARDEN AND BLAINE.

Shale

Bony coal

Bone

Shale
Coal

Shale

Coal 2 ft. 11 in.

OPENING ONE-HALF MILE SOUTH OF HARRISON.

Shale roof

Coal

Shale

Coal

Sha]e

Coal

Shale floor

1 ft. S in.

1 in.

6 in.

6 in.

8 ft.



Bony shale

Coal

Bone
Coal

Bone

Coal

Bony coal
Soft shale floor
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tomac basin where it may at times be worked from the same shaft as
the Lower Kittanning coal, as at ilenry.

Jos. O'HAVERS MINE ON TROUT RUN, Two MILES NORTH\VEST OF Scnni.

Shale roof

Bone and coal 1 ft. 10 in.

Shale 3 in.

Bone 5 iii.

Coal 1 ft. 8 in.

1 to 3 in.

7 in.

BENJAMIN HARVEY'S MINE, NORTH BRANCH NYDECKER RUN, Two AND ONE-liar
MItES NORTHWEST OF GeRMAN.

Shale roof

Bone

Shale

Coal

1 ft. 4 in.

4 in.

(3 in.

1 in.
4 in.
1 iii.

1 ft.

3 in.



MINE ON WESTERN OUTSKIRTS OF GORMAN.

Shale 1 ft.
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Bone and coal

Shale

Coal

1 ft. 10 in.

1 in.

1 ft. 5 in.

JAKE ANDERSON'S PROSPECT, MOON RIDGE, THREE MILES WEST OF WILSON.

V

1 ft. 10 in.

4 in.

3 ft. 10 in.

Coal

Shale

Coal

Soft shale floor



8 in.

4 in.

a in.

3½ in.
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OPENING OPPOSITE GORM4NIA.

Shale (good) roof

Bone 6 in.

Coal 6 in.

Bone 1 ft. 3 in.

Coal S in.

Shaie ½ in.
Coal 6 in.

SECTION IN SHAFT C' THOMAS SEAM"), D4VTS COAL AND COKE COMPANY, HENRY,

Sondatone
—

6 in.

Coal

Bone

Coal

Bone

Coal 3 ft. 7 in.
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DAVIS MINE ("THOMAS SEAM"), DAVIS COAL AND COKE COMPANY, THOMAS.

Shale

Coal

Booe

Gray coal

Boiie

Coal

Boiie

THE CONEMATIGH COALS OF THE POTOMAC BASIN.

The Coiwmaugh coah are of very much tess importance than the
Allegheny coah and cover a much more restricted area. They COil-

sist of oniy a siiige seam that may be coisidered to have any con-
sideraMe ecoiomic value, viz., the Bakerstowi seam. Oi account of
the small amount of coal deve'oped in the formation it was named
by the earlier geologists the Lower Barren Measures.

Mahoning coaL—This seam is very irregular aiid at no point in
the Potomac basin attaiis to coal of ecoiomic vahie. At times it dis-
appears altogether or is represented by a thin impure bed, it occurs
between the tfpper and Lower ¾[honing saidstones at au interval
of from 45 to 60 feet above the Upper Freeport coaL

8 in.

5 in.

9 in.

1 11. 6 in.

2 11. 8 th.

6 in.

4 in.

Coal

Shale
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Section of Mahoning Coal.
TASEERS, OX RIVER FRONT, SEAM C, THREE-FOURTHS MILE NORTHWEST OF

CIIAFFEE.

Brush Creek (Masontown) coal.—This seani is quite persisteDt
and contains a bed of coal generally somewhat less than 2 feet in
thickness. The coal where observed has been found to be of fair
quality but the thickness of the seam does not indicate that it can
be profitably developed in the Potomac basin. This bed occurs at
an interval of about 95 feet above the Mahoning an from 75 to 100
feet above the Upper Freeport coal.

Sections of Brush Creek Coal.

TASKERS, ON RIVER FRONT, SEAM B, THREE-FOURTHS MILE NORTHWEST OF
CITAFFEE.

Hard shale roof

Shale

Bone, coal, and shale

4 ft.

3 ft.

Shale floor

Coal

Hard shale floor

1 ft. 9 in.



Balcerstown (Barton or "Four-foot) coaL—This seam is th
most important of the Conemaugh coah. It is somewhat variable in
thickiess but very persistent although some of the Jayers are more
or less bony. It has a thickness of from 2 to 4 feet, the thickest and
best development of the coat being found in the northern part of the
basin although it seMom attains that thickness. This seam occurs
at an interva' of from 90 to 135 feet above the Brush Creek coat

Sections of Bakerstowñ Coal.
PATTISON MINE, THREE-FOURTHS MILE NORTUWEST OF Br.00MINGT0N.

.
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IIAMIL'S OPENING, ONE MILE NORTHWEST OF ELAINE.

Shale 15 ft.

CoaT 1 ft. 2 in.

Bone 1 in.

Coal 0 in.

Shale roof

Bone and shale

Coal

Shale

1 ft. 4 in.

2 ft.

10 in.
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Shale
Coal

Shale

Hard shale roof

Coal and bone

Bone

Coal
Bone

Pyrite

Coal

Shale floor

1 in.
2% in.
1 in.

44 1

GEo. W. TICIIINELS MINE, TuR-FoRIc RUN, ONE AND ONE-HALF MILES NoRTH-
WEST OF CJIALFFEL

Shale 1 ft. 6 in.

Coal 4 in.
Shale 2 in.

Coal 2 ft. 10 in.

GEO. W. TICrnrcEL's MINE, SAME LOCALITY AS PRECEDING.

9 in.

1 in.
4 in.
1 in.

Coal 1 ft. 8 in.

6 in.
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MONROE COAL MINING COMPANY, ONE MILE WEST OF BARNUM.

4 in.

S in.

2 ft.

1 in.
4 in.

9 in.

Shale

Coal

Bone

Coal

Shale
Coal

Shale

SIIARPLSS MINE, Two MILES SOUTHEAST OF SWANTON.

Shale 10 iu.+

Bone 3 in.

Coal 6 in.

Bone 1 ft. 4 in.

Coal 2 ft. 10 in.

4

i



SECTION EAST OF SHAW (rr WEST VIRGINIA).

Black, sandy shales 3 ft.

Bony coal and shale

Shale and fire-clay

TASKER'S, ON RIVER FRONT, SEAM A, TE-FOURTHS Mrr NORTHWEST OF
CHARFEE.

Shale 4 to 5 ft.

Bone and shale

Coal

Hard shale floor
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Coal 2 ft. 6 in.

10 in.

1 ft.

6 in.

1 ft. 9 in.



RUDOLPH BECKMAN'S MINE, THREE MILES NORTHWEST OF BLAtNE.

Shale 6 in.

Bone 10 in.

Coal S in.

Bone 5 in.

Coal 3½ in.

Bone 6 in.

Coal 3 in.

Bone 4 in.

I
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Coal 2 ft. 2 in.

HAMTL'S OPENING, ONE MmF NORTHWEST OF BLAINE.

Shale 4 ft.

Coal 1 ft. 2 in.

Shale 1 in.

Coal 5 in.

Bone 4 in.



N. B. HARVEY'S MINE, ONE MILE NORTHWEST OF KEARNEY.

Soft shale roof

Ooal 7 in.

MARYLAND GROLOGICAL SURVEY 445

A. WILSON'S MINE, Two AND ONE-HALF Muss NORTHEAST OF TASKR CONEIIS.

Sandstone roof

Bony coal 2 ft. 4 in.

Coal 2 ft. 2 iii.

1 ft. 9 in.Bone

Shale

Bone

Coal

Hard shale floor

2 in.

7 in.

7 in.
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FIRE-COAL MINE ON STOYEE PROPERTY, TIIREE-F'OURTIIS MILE NORTH OF STOI'ER.

Shale 1 ft. S iii. ±

.

Bone

Coal

Bonp

4 in.

6 in.

1 ft. 3 in.

Coal 2 ft.

2 ft. 10 in.

GE0i4GE ST0nJR's MINE, ONE MirE NORTHEAST OF Stornt

Shale 10 ft.

Coal

Bone

Coal

Shale floor

4 in.

2 ft. 3 in.
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MINE THREE-EIGHTHS MILE NORTHWEST OF BAYARD.

OPENING WEST OF SAWMILL AT BAYARD.

Shale

Coal 10 in.

5 in.

4 in.

Bone

Coal

MINE ON HIu SOUTHEAST

Shale+

&ne

Coal

447

Shale

Bone
Coal
Bone

Coal

Shale

Coal

3 in.
3 in.
2 in.

1 ft. 5 in.

2 in.

6 in.

Bone

Coal

Itt. 2 in.

10 in.+

OF BAYARD.

3 in.

6 in.

11 in.

1 in.

1 ft. 6 in.

Bone

Shale

Coal



Friendsville (Crinoidal) coal.—This seam is variable and at no
point reaches a sufficient thickness to have more than local economic
value. It is generally Iess than 2 feet in thickness although it
slightily exceeds that amount at one point. Its quality is of good
grade but its extent is not fully known. It has Iess areal extent than
any other seams of the Potomac basin, being found well up in beds
of Conemaugh formation. This seam occurs at an interval of about
100 feet above the Bakerstown coal and is apparentily best devekped
in the southern or centra' portion of the Potomac basin.

Sections of Friendsville Coal.

STOTTLEMEYER'S MINE, ONE-UALF MILE EAST OF MT. ZION CHURCH.
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SMALL OPENING TWENTY-NINE FEET ABOVE Mourn OF SHAFT, HENRY.

Black shale

Bony shale

Bony coal

Shale

Bony coal

10 in.

o in.

0½ in.
1 in.

5½ in.

Shale

Bone

5hale

Coal

Shale

7 in.

2 in.

234 in.

1 ft. 11 in.
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JAMES HARVEY'S MINE, ONE ND ONE-FOVBTH MIrEs SOUTH OF KEL50 G.

Fosi1iferouS shaly limestone

Coal

Shale

Other coals.—The higher seams of the Conemaugh formation are
poorly developed in the Potomac basin. They all occur in limited
areas, chiefly in the southern part of the basin where very few at-
tempts have been made to examine them hitherto. It is doubtful
whether any of them occur in sufficient thickness to possess an eco-
nomic value.

TliE MONONGAHELA COALS OF THE POTOMAC BASIN.

The Monongahela coals are practically absent from the Potomac
basin, the beds of the Monongahela formation being found only in
two very small isolated areas on the Maryland side of the North

Branch of the Potomac river. The chief occurrence is on the hill
to the north'west of Shaw where a thick but very small body of Pitts-

burg or "Big Vein" coal was found. This small tract was long
since entirely worked out so that the coal there found has no economic
significance at the present time. Another small area is found not
far from the Fairfax Stone. A much larger tract of "Big Vein"
coal occurs at Elkgarden on the West Virginia side of the river and
has been extensively mined at that point for many years by the
Davis Coal and Coke Company.

None of the Monongahela coals above the Pittsburg seam have
been found in the Potomac basin as all of the strata above that hori-
zon have been entirely removed by erosion.

2 ft. 1 in.



Shale parting
Coal

Bone

Coal
Shale
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Sections of Pittsburg Coal.
FIRE-COAL OPENING ONE AND THREE-FOURTHS MILES NORTHWEST Of SHAw.

Coal 3 ft. 4 in.

3 in.
4 in.

4 in.
1/2 ifl.

3 ft. 7 in.

2 in.

Coal

Shale

Coal

Floor not seen

1 ft. 6 in.+
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SECTION No. 6 OPENING AT ELKGARDEN.

Top coal 1 ft. 81/2 in.

Breast coal 8 ft.

1 to 2 In.

Bottom coal 2 ft.

Shale
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TH CASTLEMAN BASIN.

The Castleman basin is a simple shallow syncline with gentle dips
and a still gentler northeastward pitch of its axis. it does not con-
tain any Pittsburg coal in its Maryland portion. The axis of the
basin extends in an almost straight line through the eastern end of
G-rantsville, the forks of the Castleman river, and Bittinger.

The Conemaugh seams can be almost entirely mined by drift from
the Castleman valley. The only exception to this is that the Grants-
ville seam in the very center of the basin would have to be reached
by slopes or shallow shafts.

The Allegheny seams are almost entirely shaft coal. They under-
lie a very large area but their thickness and quality are very imper-
fectly known. The bore-hole at Jennings Mill which gives our only
section of them showed that they were not workable at this immediate
point. They should be tested at other points, where they will prob-
ably be found to be workable under large portions of the valley.
The bore-hole at Jennings Mill, which was located very slightly east
of the axis of the basin, showed the Upper Freeport ai a depth of
193 feet, and the Lower Kittanning at a depth of 341 feet. The
detailed record of this boring is given on pages 250 and 253 of this
report. These seams can be reached at approximately these depths
anywhere along the line of Jennings Bros. R. R. The deepest part
of the basin is somewhat west of the railroad.

THE POTTSVILLE COALS OF TEE CASTLEMAN BASIN.

The Pottsville coals have not been prospected to any extent in the
Castleman basin. They are all thin, unimportant seams, as else-
where in Maryland, and will probably never be found of sufficient
thickness to have any economic value. The Pottsville formation
outcrops around the margin of the basin but no coal seams of any
significance have ever been observed at any point. The Mt. Savage
coal has been found a short distance to the north of the Pennsylvania
line but not of sufficient thickness to possess any value. There is

.
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very little chance that any of the Pottsville seams will be found to
have even local value and, they are hardly worth the time and money
that would be required to exploit and develop them.

Mount Savage coa 1.—The Mount Savage seam has little or no
economic value in the Castleman basin. Traces of its presence may
be found here and there below the Homewood sandstone and an
opening has been made on Piney Run a short distance north of the
Mason and Dixon Line. At this point it is very impure and bony
and offers little inducement for further prospecting for this seam in
the Maryland portion of the basin.

Section of Mount Savage Coal.

A SHORT DISTANCE NORTH OF THE MARYLANU-PENNSYL-
VANL& LINE.

3 ft.
1 in.
6 in.

8 in.

THE ALLEGHENY COALS OF THE CASTLEMAN BASIN.

The Allegheny coals lie at considerable depth beneath the Castle-
man basin except around the margins of the syncliie. They have been

very little prospected hitherto and the thickiless and extent of these
coals are less fully known in this basin than elsewhere in the State.

OPENING ON PINEY RUN,

Shale

Coal

Shale

Coal

5hale

Bone

Shale

Bone

5hale
Coal

Shale

4 in.

4 in.

10 in.

5 in.

4 in.
1 in.

1 ft.
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More extensive drilling will be required to determine the value and
extent of the Allegheny coals than has been hitherto undertaken.
The single bore-hole at Jennings Mill does not show that the Alle-
gheny coals at that point have any great thickness but as all of the
seams vary more or less from point to point the extent and character
of the Allegheny coals cannot be considered as proven by a single
drilling. It is quite possible that none of the seams will be found to
have the same thickness in this region as in the other basins but there
is hardly sufficient information at the present time to determine defi-
nitely this point. The Allegheny coals present in workable seams
will be found to cover a much larger area than the higher coals but
will have to be reached over the greater part of the basin by compara-
tively deep shafts.

Section of Brookville Coal.
ORENING ON PINEY RUN NORTH OF MARYLAND-PENNSYLVANIA Lirc.

3 ft. 8 in.Safldstone, conglomerate and shale

Coal

Shale

4 in.

9 in.

Coal

Shale

Bony coal

6 in.

2 in.

6 in.

5andstone 82 ft
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Brookville (Bluebaugh) coal.—The Brookville seam has probably

very little economic value in the Castlernan basin. It has been found

a short distance to the north of the Pennsylvania line where the coal

shows a thickness of less than 1 foot. It has not been opened at

any point within the Maryland portion of the basin and there are no
indications that the coal will be found in sufficient quantity to be of

any value.
Clarion (Parker) coal.—The Clarion seam is much better devel-

oped than the Brookville in the Castleman basin, having been found

at a number of points of sufficient thickness to show its probable com-

mercial value. It has not been seen over any large portion of the
basin since it is deeply buried except around the margins and more

prospecting work will be required before the extent and character of

the coal can be fully determined. The Clarion seam is found from

15 to 30 feet above the base of the Allegheny formation. It shows a

thickness of over 3 feet of good coal.

Sections of Clarion Coal.

OPENING ON PINEY RUN NORm OF TilE MARYLAND-PENNSYLVANIA LINE.

5hale 8 ft.

Coal 1 ft. 11 in.

Shale 1%. in.

Coal 1 ft. 2 in.

shale

Coal 8 in.

8 in.



Lower (and Middle) Kittanning (Bender) coal.—This seam, so
important in the Georges Creek and Potomac basins, has much less
thickness in the Castleman basin, although the extent and character
of the coal are not as fully worked out in the latter area as in the
former. this seam is deeply buried over most of the basin while
comparatively few openings have been made around the margin of
the region. The single bore-hole at Jennings Mill shows that the
seam is not very thick at that point but as this coal is more or less
variable in the other basins this single bore-hole does not finally de-
terinine the character of this seam. To the north of the Pennsyl-
vania line this coal is found of workable thickness and it is probable
that it will upon further investigation be found to be important from
a commercial standpoint over portions at least of the Castleman basin.
This coal occurs from 90 to 150 feet above the base of the Allegheny
formation and from 170 to 210 feet below the top. It has been
locally known in the Castleman basin under the name of the Bender
seam.

U
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OPENING OF M. LEGEER, TnJtE MitEs NOBTmVEST OF BITTINGER.

Sandstone roof FT..c]:.

Coal 2 It. 9 in.

Shale (rejected) 1 in.

Coal

Soft clay floor

10 in.

4 It.



Sections of Lower Kittanning Coal.

OPENING ON PINEY RUN, NORTH OF TILE MARYLAND-PENNSYLVANIA LINE.
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Coal 3 ft.

Limestone 1 ft.

OPENING ON PINEY Ruw, NORTH OF THE MARYLAND-PENNSYLVANIA LINE.

Shale 10 in.

Coal 2 ft. 6 th.

Bone

Shale

8 in.

8 in.
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JOEL BENDER'S OPENING, THREE AND ONE-IIALF MILES EAST OF MCHENRY.

7 iTL

4 in.
2 in.
1 in.

Coal
Shale

ANOTUER MEASUREMENT FURTHER

Coal 1

Shale 1

Black shale

Shale

Coal

IN, AT SAME LOCALITY.

Soft shale

'As reported by Mr. Bender.

U

Coal

Shale I

Coal

Shale

Coal

2 ft. 1 th.

1 in.

4 in.

1 ft. 6 in.

1 ft.

9 in.

3 in.

3 ft.

(1
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Lower Free port coaL—A coal seam supposed to represent the
Lower IFreeport is found at several points in the Castleman basin
although its exact equivalent elsewhere cannot be determined with
absolute certainty. This seam appears at a distance of 35 to 60 feet
below the top of the Allegheny formation and contains 1 foot 6 inches
to 2 feet of coal although the latter is badly broken up by shale and
bone coal. The seam where observed is hardly of sufficient thickness
to have more than very local value.

Sections of Lower Freeport Coal.

HENRY YOMMER's OPENING, LTTTLE LAURa RUN, ONE MilE EAST1 OF JncNTNGS
MrLLè.

Coal

Shale
Coal

Shale

Sandstone

Sandy shale

6 in.

3 in.
1 in.

10 th.

1 ft. 6 in.

1 ft. 6 in.

Bone 9 in.

1 ft. 4 in.Coal

Sandstone
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OPENING OF War..&RD FRICKEY, Two AND ONE-HALF MILES NORTHWEST OF
BInncuER.

I-laid shale roof
Coal

Shale

Coal

Shale

Coal

Shale floor

OPENING OF JOHN BRENEMAN, Tn MILES WEST-SOUTHWEST OF BInINGER.

Hard shale roof

Bony coal
Coal
Bone

Coal

Soft clay floor

Upper Freeport coaL—The Upper Freeport coal is apparently very
poorly developed in the Castleman basin as no prospect openings
have been made in it. This seam is penetrated, however, in the
bore-hole at Jennings Mills where it shows a thickness of somewhat
under 3 feet separated into two bunches by bone and shale. This
seam is so persistent and important in the other basins that it is pos-
sible that further exploration will result in locating this coal in
workable quantities throughout portions of the basin and the drill-
ing of the region for this coal would be fully warranted as it lies at
a much higher level than the Lower Kittanning coal and could there-
fore be reached in much shallower shafts or around the margin by
slopes.

U

1 in.
% in.
6 ft.

1 to ¶2 in.

1 ft. 3 in.

4 in.
S in.
½ in.

1 ft. 2 iii.



THE CONEMAIJGH COALS OF THE CASTLEMAN BASIN.

The Conemaugh coals are much better known in the Castleman
basin than the Allegheny coals as they occur nearer the surface and
have been frequently dissected by the main drainage lines of the
valley so that the coal appears in outcrop at many points. The coal
seams of the Conemaugh formation have been the chief source of
local consumption in the past and will probably be the most important
sources of coal in the valley unless further drilling of the district
should show the presence of thicker seams in the Allegheny forma-
tion than have been thus far encountered. The Conemaugh forma-
tion shows some variations in the Castleman basin from its typica'
development in the Georges Creek and Potomac basins, two seams of
coal appearing in the Castleman basin that have not been recognized
elsewhere. One of these, which has been called the (]-rantsville
seam, contains the most important bed of coal hitherto discovered in
the area and has already been worked at a number of points.
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Section of Upper Free port Coal.

Bo-noLE AT JENNINGS MILLS.

Coat 8 in.

Bone 10 in.

Black Bhale 10 ft.

Coal 2 ft. 2 in.
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Mahoning coaL—The presence of this seam is indicated along the
North Branch of the Castleman river although there is some doubt
as to the equivalency of the seam observed. This coal occurs at an
interval of 45 to GO feet above the Upper Freeport coal but on ac-
count of the large amount of shale and bone is probably unwork-
able except for purely local uses.

Section of Ma/toning Coal.

PROSPECT ON. NORTH FORK 01? CASTLEMAN RIVER, ONE AND ONE-HALF MILES
NORTRWEST OF BITTINGER.

U

Shale

Coal
Shale

Bone

Coal

Shale

Coal

Shale

Coal

Shale

Coal

Shale

Coal

Shale

Coal

Shale

Coal

Shale

4 ft.

1 in.
4 in.
4 in.

4 in.

8 in.

9 in.

in.

6 in.

S in.

1 ft. 2 in.

1 in.

7 in.

3 in.
3 in.

7 in.

2 in.

8 in.



MARYLAND GEOLOGIOAL SURVEY 463

Brush Creek (Masontown) coal.—This seam occurs at an interval
of from 85 to 125 feet above the Upper Freeport coal. It is very
persistent in the Georges Creek basin but has not been exposed to any
extent within the Castleman basin and is possibly absent at some
points. This seam shows a thickness of somewhat over a foot in
the bore-hole at Jennings Mills. It is not probable that it will
be found at any point of sufficient thickness to be of conimercial
value.

Section ot Brush Creek Coal.

BoB-HoLE AT JENNINGS MIaS.

Black shale 8 ft.

Coal 1 ft. 4 in.

Bone 3 in.

Black shale

Gtantsville (Beachey) coal.—-This seam has not been observed in
any of the other basins and apparently has no named equivalent in

adjacent regions in Pennsylvania. It occurs at an interval of about
150 feet above the base of the formation and at an interval of 50
to 75 feet below the Bakerstown coal. It generally contains between
2 and 3 feet of coal although it has been found at one point on the
North Branch of the Castleman river to exceed 5 feet in thickness.
Further exploitation of this coal will probably reveal considerable
areas of commercial value. It lies for the most part above water
and can be obtained by drift mining.

1 ft.



Sections of Grantsville Coal.
Bia SHADE RUN, JUST NORTH OF MARYLAND-PENNSYLVANJA LINE.

Soft shale (bad roof)

Coal
Shale
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Soft shale

•

Coal

Shale

Coal

1 ft.

1 ft.

1 in.

1 ft. 10 in.

Shale floor

HENRY Borne's MINE, NEAR CROSS-ROADS, Two MILES WEST OF GRANTSVILLE.

o in.
in.

1 ft. 8 in.Coal



MARYLAND GEOLOGICAL SURVEY 465

MINE NEAR NATIONAL ROAD, ONE AND ONE-HALF MILES WEST OF GRANTSVILLK

Shale 10 ft.

Coal 11 in.

Shale 1 in.

Coal 2 ft.

Shale 2 in.

Coal 7 in.

Hard shale floor

SECTION OF Lown VEIN, AAEON BEACnEY's MINE, ABOUT Oic Mri WEST OF

GRANTS VThLE.

Coal 3 in.
Shale 1/ in.

Coal 8 in.

Shale 1 in.

Coal 2 ft.

Shale 2 in.

Coal 9 in.
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STANTON MINE, NORTH END Or RIDOLET HILL, S0UTE OF JENNINGS MIuIS.

Shale roof
Shaly coal I in.

Coal

Shale

9 in.

1 in.

2 ft. 4 in.

3 in.
2 in.

Coal

Shale
Coal

Soft shale floor

RIDOLEY'S MINE, INSIDE SECTION, RIDGLEY HIa, NORTHWEST OF BEVANSVILLE.

Black shale 13 ft.

Coal 1 ft. 9 in.

Shale in.

Sandstone 1% to 3 ft.

Coal 1 in.

Shale 1 to 2 in.

Coal 2 ft. 4 in.

Sandy shale 12 ft.
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RIDGLEY'S MINE, SECTION AT OUTCROP, RIDGLEY HILL, NORTHWEST OF
BEVANSVILLE.

Shale roof

Coal

Shale

Coal

Shale

Coal

Shaly sandstone

Shaly coal

Coal

Bone

Coal

Shale

Coal

Bone

Sandy shale

6 in.

% to 1 in.

1 ft. 1 in.

1 to 2 in.

6 in.

5 to 6 ft.

2 in.

9 in.

1 in.

2 ft. 1 in.

2 in.

6 in.

4 in.

15 ft.

2 ft.

PROSPECT ONE MiLE EAST OF JENNINGS MILLS.

Coal

Shale 2 ft. JO in.
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MINE ON HrLL ONE MrILE EAST OF JENNINGS MILLS.

Shale roof

Coal

Shale

Coal

JAKE BITTINGEE MINE, ONE AND TrnE1-FOuRTuS MILES EAST OF BITTINGER.

Shale roof

Coal

Bony coal

Coal
Shale
Coal

Shale

Coal

Very soft floor

Balcerstown (Honeycomb) coaL_The Bakerstown seam occurs at
from 175 to 200 feet above the base of the Conemaugh formation.
It has been locally called the Honeycomb seam in the Casteman
basin and has been 'ocally mined at many points in the past. It is
generally something over 2 feet in thickness. The seam is variable,
however, and may some times a'most disappear while at other times
it may reach nearily if not quite 3 feet in thickness. It has been
reached over considerabile areas by drift and is one of the important
and persistent seams of the basin.

2 ft. 5 in.

3 in.

1 ft.

6 in.

1% in.

6 in.
1% in.
S in.
% in.

1 ft. 5 in.



6 in.

21/2 in.
1 in.
1% in.

1 ft. S in.
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Sections of Balcerstown Coal.

RAILROAD CUT ALONG CASTLEMAN RIVER, ONE MILE SOUPE OF NATIONAL RoAD.

Coal

Bone
Coal
Bone

Coal

W. STANTON'S MINE ON SPIKER RUN, ONE AND ONE-ItALY MILES SOUTh1WEST OF
GRANTSVILLE.

Shale roof

Bony coal

Coal
Bone

Coal

Bone

Coal

Shale

KINSINOtE'S MINE, NEAR Fonxs OF CASTLEMAN RIVER.

Firm shale root

6 in.

4 in.
2 in.
4 in.
3 in.

1 ft.

2 ft. 2 in,Coal

Hard shale floor



MINE AT RAILROAD BRIDGE NEAR FORKS OF CASTLEMAN RIVER.

Slack shale 10 ft.

CREG BEVAN'S MINE, N0RTII OF JENNINGS MILLS.

Soft shale roof

—
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Coal 2 ft.

Ross COMPTON'S MINE, SALT BlOCK MOUNTAIN.

Coal 2 ft. 0 in.

Coal 2 ft. 9 in.

p
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J. L. DUEST MINE, NEAR JENNINGS MILLS.

Hard shale roof

Hone

Coal
Bone
Coal
Bone

Coal

471

5 in.

2% in.
3 in.
1% in.
S in.

1 ft.

Soft shale floor

J. HANUWERK'S MINE, NEAR JENNINGS MILLS.

Shale 4 ft.

Ooal 2ft. 4in.

JOHN Mmm's MINE, NEAR JENNINGS MTLLS.

Shale roof

Coal

Soft shale 2 ft.

2 ft. 2 in.
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HAMPTON BUTLER'S MINE,

ON THE COALS OF MARYLAND

ONE AND ONE-HALF Mrrs SOUTHEAST OF JENNINGS
MILLS.

Shale

Bone

Coal

Soft shale floor

.

8 in.

2 ft. fit

5 in.

2 in.
4 in.
1 in.
4 in.

1 ft.

PROSPECT ON MAYNADIER TRACT (MoReAT's), Two MILES SOUTH OF JENNINGS
MILLS.

Shale roof

Bone

Coal
Bony coal

Coal
Bone

Coal

GEORGE fliw's MINE,, ONE AND ONE-FOURTH MILES EAST OF BITTINGER.

Shale

Bony shale
Bore
Coal
Bone

Coal

Bone

Coal

Soft shale floor

20 ft.

4 in.
2 in.
1% in.
1% in.
5% in.

5 th.

1 ft.
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BRENEMAN AND SPARK'S MiNE, NORTHEAST OF BInncoER.

Black ghale

Bone
Coal
Bone

Coal

Soft shale floor

G in.

2 i.
2 in.
% hi.

2 ft. 1 in.

PETER L0HR's MINE, ONE Mu SOUTHEAST OF BITTINGER.

Shale

Bone

Coal

Clay

10 in.

2 ft. 3 in.

4 ft.

JOEL BRENEMAN'S MINE, ONE AND ONE-HALF MitEs SouTil OF BInIrcoEll.

Bone S in.

Bony coal 1 ft.

Coal 1 ft. 3 in.



Maymadier coaL—This seam is also confined to the Castleman
basin and is found at an interval of about 25 feet above the Bakers-
town coal. It has no known equivalent in the other basins. The
coal has a thickness of between 2 and 3 feet although it is frequently
bony and is also divided by shale partings into two or more benches.
It probably has no commercial value on account of its thinness and
poor quality.

Sections of Maynadier Coal.
RAILROAD CUT ALONG CASTLEMAN RIvER, ONE MitE SOtTTTI or NATTONAL ROAD.

a
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F. N. BITTINUER'S MINE, Two AND ONE-muar MitEs SOUTHWEST OF BITTTNGER.

Shale roof

Coal

Line of pyrite nodules

Coal

Shale floor

1 ft. % in.

2 ft. I in.

Shale

Coal (mostly bony)

Shale

Coal (bony)

Shale

2 ft. 5 in.

2 to S in.

9 in.

1 ft.



Friendsville (Cr'inoidal) coaL—The Friendsville seam is found at
an interval of about 100 feet above the Bakerstown coal and contains
from 1 foot 6 inches to 2 feet of coal with one or more thin shale
partings. This coal has been called the Crinoidal coal in Pennsyl-
vania but the name IFriendsville has been applied to it because it is
well developed near that place in the Lower Yoiaghiogheny basin, It
is not an important seam and probably will not be found of sufficient
thickness to have more than local commercial value.

—

Bone 1 ft.
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L. YoivnrER's OI'ENING, NORTHEAST OF JENNINGS MIras.

Bone 1 in.

Coal 5 in.
Bone 1/4 jfl
Coal 2 in.

Bony coal 3 in.
Shale in.
Coal 2 in.

Shale 1/4 in.

Bony coal 1) in.

Shale 2 in.

PROSI'ECT ON MAYNADIER TRACT (MORGART'S), Two MILES SOUTH OF JENNINGS
MILLS.

Shale roof

Coal

Shale
Ooal

Bony coal

Shale (rejected)

Bony coal

6 in.

14 in.
5 in.

6 in.

5 in.

1 ft. 1 in.



11 in. to 1 ft.

0/8 Ut
3 in.

1/4 in.

7 in.

Shale
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See±ions of Friendsville Goal.

OPENING ON BIG SHADE RUN, ONE MILE WEST OF GEANTSVILLE.

Fossiliferous limestone 1 ft. ±

Coal 1 It. 7 in.

1 ft.

JOHN WILEY'S MINE, ONE MaE EAST OF BEVANSVTLLE.

Fossiliferous oliales i ft.

Coal 1 ft. 9 in.

HENEY BEIZEL, PLEASANT VALLEY RUN, Two MILES SOUTHEAST OF BITTINGEE.

Shale

Coal

Shale parting
Coal

Shale

Coal

Hard shale floor -

e
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Other coals.—The higher Conemaugh seams are pooHy developed
in the Castleman basin although the Franklin coal has been observed
to the north of the Fennsylxania line. The Conemaugh formation
has been extensively eroded over much of the Castleman basin so that
these upper seams even if present in workabile thickness would have
litHe extent and little economic value.

THE UPPER YOUGHIOGHENY BASiN.

The Upper Youghiogheny basin is a broad shallow syncline, which
undulates somewhat in its central part. The Monongahela coals, and
the workable Conemaugh coals (excepting one area of the Bakerstown
coal) are entirely absent from it. The Upper Freeport coal is work-
able in a few areas, especially along the Youghiogheny river below
the mouth of Miller Run. It is largely drift coal. The Lower Kit-
tanning coal underlies the larger part of the basin and has been mined
to a small extent along the outcrop. It is almost all slope and shaft
coal.

THE POTTSvILLE COALS OF THE UPPER YOUGHIOGHENY BASIN.

Very little is known regarding the thin coal seams of the Fottsville
formation in the Upper Youghiogheny basin except that they are
known to be thin and of practicafly no economic value, as very little
prospect work has been done on them. The beds of the Fottsville
formation outcrop around the margin of the synclina basin but at
no point have coals of any significance been observed. It is, more-
over, probable that no coals even of local value will be discovered in
this area and prospect work at this horizon cannot be expected to
yield returns commensurate with' the outlay of time and money in-
volved.

The Sharon coal has been recognized in an abandoned drift about
two and a half miles north of Oakland on the road to Swallow Falls
where this seam was once worked for local use. The working is not
now exposed but is locally reported to have a thickness of between
3 and 4 feet and to be of satifactory quality. There is a consider-
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able area in the vicinity which could be worked by drift and a larger
area which could be worked by slope or shaft should further investi-
gations show that the seam has a sufficient thickness and quality over
a large enough territory. A few miles to the northwest near the
West Virginia line and on the opposite flank of this basin the seam
has been reported by Dr. 1. C. White 1

as having a thickness of about
3 feet and as being quite soft and jnire and like the coking type of
the New River coals.

The Quakertown coal has also been observed in the gorge below
Swallow Falls where it has a thickness of about eighteen inches but
there is little indication that this seam possesses any commercial
value.

Section of Mt. Savage Coal.

RAILROAD Cur NEAR SWALLOW FALLa, GARRETT COUNTY.

Fire-clay 2 ft.

Coal 4 in.

5haly bonu S in.

Coal 5 in.
5hale 1/2 in.

Coal G in.
Parting

Coal 5 in.
Parting

Coal 8 in.
Shale 1 to 2 in.
Coal 8 in.

Parting
Coal 3 in.

Fire-clay 5 ft. ±

Mt. Savage (LTpper Mercer) coaL—This seam occurs from 25 to
75 feet below the top of the IPottsville formation. It varies largely
in thickness and quality and has been found to be of little value any-
where in the State except for local purposes. No outcrops of this
coal have been observed in the Upper Youghiogheny basin except in

'Buff U. S. GeoL Survey, No. 65, p. 202.
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the vicinity of Swallow Falls where an excellent section is exposed in
the railroad cntting on the side of the valley. The coat is a good dea'
broken by shale partings and it is not probaMe that it will be found
to have any commercia' va'ue.

TIlE ALLEGHENY COALS OF THE UPPER YOUGHIOGHENY BASIN.

The Allegheny coals underlie the greater part of the basin although
the upper beds of the formation have been more or less dissected by
streams while the cover of Iater formations is less extensive than in
the Castileman basin so that the Allegheny coals, where present, may
be in part reached even in the center of the basin by drifts although
the lower coals must mainly be mined by s'opes and shafts. These

beds also outcrop around the margins of the syncline where they
have been opened to some extent. The Allegheny coals are the most
important coals of this basin and akng its western margin have
already been mined to some extent. Further development work will
be necessary before the full extent of the coals can be flnally deter-
mined. The 'owest coals are poor'y developed although the Clarion
seam has been recognized in the southwestern part of the basin.

Section of Clarion Coal.
PROSPECT NEAR PRESTON COAL AND LUMBER COMPANYS NEW TIPaE, Two MILES

SOUTHWEST OF CRaLIN.

Clarion coal.—The Canon coal occurs at an interval of from 112
to 30 feet above the bottom of the Allegheny formation. It has only
been observed at one point in the southwestern pare of the area near

—

Shale

Coal

Bone

4 ft.

1 ft. 6 in.

7 in.
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the West Virginia line where it does not occur in sufficient thickness
to have any commercial value.

Lower (and Middle) Kittanning coal.—This seam is the niost
persistent and most extensively developed of any of the Upper Yough-
iogheny basin and has been mined at various points within the dis-

Sections of Lower Kittanning Coal.

THOMAS SKIPPER'S MINE, Two MILES ABOVE MOUTH OF
EAST OF SWALLOW FALLS.

trict, especially in the southwestern part of the region. This seam
has a thickness of fiom 4 to 6 feet, although it is a good deal broken
by partings of shale. Bone coal is also more or less prevalent. It
is probable, however, that at some points this seam will be found to
have considerable economic value. It has been called locally the
Corinth or " Four-foot " vein. It is probable, as in more eastern
basins, that this seam represents both the Lower and Middle Kittan-
ing coals of Pennsylvania. At some points the coal has a thick part-
ing of shale near the middle of the seam. This seam occurs at an
interval of between 90 and 150 feet above the base of the formation

—

DEEP CREEK, Two MILES

10 in.

7 in.

Shale roof

Coal

Shale

Bone

Coal

Bone

Coal

Soft clay floor

6 in.

9 in.

6 in.

1 ft.
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and from 170 to 210 feet below the top. It covers a far greater

area than any of the later coals and, although cut by the Youghio-
gheny river throughout the lower portion of die district, will probably

have to be mined mainly by slope or shaft

JOHNNY BOLE MINE (NETnICEN'S), WEST SIDE ROMAN NOSE MOUNTAIN, FOUR

AND ONE-IIALF MiLES NORTITEAST OF OAKLAND.

JAMES W. FODGE OPENTht, EAST SIDE SNAGGY MOUNTAIN, FIVE AND ONE-HALF
MILES NORThWEST OF OAKLAND.

Coal

Shale

Coal

1 ft. 6 in.

1 to S in.

1 ft. 5 in. to 1 ft. S in.

Shale

Coal

2 ft.

1 to 2 in.

Shale 2 ft.

Coal (not seen) S in. to 3 ft.



TEST HOLE ON BRANCH OF HERRINGTON CREEK, THREE AND ONE-HALF MILES
NOETHWEST OF OAKLAND.

U
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MINE SOUTH OF OAK SHOALS, ThREE MILES NORTH-NORTHWEST OF OAKLAND.

Shale roof

Coal

Shale

Coal

Shale floor

2 ft. 4 in.

1 ft. 10 in.

5 in.

Shale

Coal

Shale
Coal

Shale
Shale and coal

Shale
Coal

Shale

Coal

Shale or fire-clay

Coal

16 ft.

1 ft. 2 in.

1A in.
1% in.
11/4 in.
4 in.
1 in.
% in.

6 in.

1 ft. 4 in.

19 ft.

10 in.
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WORKING MINE OF OAKLAND COAL AND COKE COMPANY,
WEST OF CORINTH.

Sandstone roof

Bone
.

2 in.

1 ft. 6 in.

4S3

ONE-HALF MILE SOUTH-

Coal

Shale

Coal

Shale

Coal

Fire-clay

Coal

½ in.

1 ft.

I in 2 in.

1 ft.

1 to 3 ft.

1 ft.
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SIDE YouGnIodnENy RIVER, ONE
NORTIIEAST OF CRELLIN.

Shale roof

Bone

Coal
Shale

Bone

Bony coal

Shale floor

CRANE'S MINE (PRESTON COUNTY, W. VA.), ON LAUREL RUN, WEST OF BROWN-
BAFER LINE, Two AND ONE-HALF MILES WEST OF CRELLIN.

OFFtJT's MINE, EAST AND ONE-HALF MILES

2 in.

4 in.
% to % in.

Coal 2 ft. S in.

8 ft.
4 in. (sometimes good)

Shale

Coal

Shale and bone

Coal

Water

2 ft. 7 in.

6 in.

2 in.



VAN WERTU'S MINE (PRESTON COUNTY, W. VA.), THREE MILES WEST OF CRELLIN.

Shale roof (fossils)

Bone 2 in.

—
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OLD OPENING. Two HUNDRED FEET WEST, SOUTH SIDE OF ROAD, ONE-HALF MILE
SOUTHEAST OF CRELLIN.

2 ft.

2 ft. 4 in.

Clay

Coal

Soft shale floor

2 ft. 1 in.

7 in.

S in.

9 in.

Coal

Shale and bone

Coal

Shale

Coal somewhat bony

Shale floor

2 ft.



Shale
Coal

Shale

Coal

Shale

1 ft. 8 in.

% to 1 in.
2 in.
1 to I in.

9 in.

10 in. to 1 ft.

—
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OLD OPENING ON ARNOLD'S RUN, Two AND ONE-HALF MILES SOUTHWEST OF
CRELLIN.

Shale 1 ft.

Coal ft. 4 in.

Bone 1% in.
Shale 1% in.

Coal 81n.

Shale 14 in.
Coal 4 ilL

Shale 1 ft.

Coal

GUTIIRIE'S MINE, ON PRESTON R. R., THREE MTLES SOUTHWEST OF CRELLIN.

Shale roof

Coal and bone I n.
Shale 3 in.

Coal 6 in.
Shale 0 to % Th.

Coal

L ft.

Coal 1 ft.



ASHBY'S MINE, ONE MILE SOUTIDSOUTUWEST OF CRELLIN.

Coal 6 to 12 in.

Bone (eometimes ehale) S ± in.

—
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Coal

Bone, rejected

Coal

Shale

Coal

Bone, rejected

Coal

Bone

1 It. 11 in.

6 in.

6 in.

1 It. 11 in.

7 in.
1 in.

10 in.

1 ft. 6 in.



Coal

Shale

Coal

Shale floor

% to 1 in.
3 to 2 in.
'/a to 2 in.

4 in.
1 in.
2 in.

11 in.

U
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Csor OPENING, ARNOLD'S RUN, THREE MILES SOUTHWEST OF CRELLIN.

Shale reel

Coal

Bone
Shale

Coal

Shale

1 It. 6 in.

2 in.
2 in.

10 in.

II in.

P/a in.

11 in.

S in.

PRESTON COAL AND LUMBER COMPANY, ON PRESTON R. R..
MILES SOUThWEST OF CRELLIN.

Shale

Coal

THREE AND ONE-hALE

2 It.

Shale
Coal

Shale
Coal

Bone
Coal

Shale

Coal

Water

1 ft. 2 in.±
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PRESTON COAL AND LUMBER COMPANY'S NEW TIPPLE, FpUR MILES SOUTHWEST
OF CBELLIN.

Shale roof

Coal

Shale

Coal

Shale
Bone

Coal

Bone

Lower Free port eoaL—-—This seam has been obserVed at a number
of points in the upper part of the basim It has a thickness of fully
two feet, although the bed is somewhat brokei by shak and bony

Sections of Lower Free port Coal.

OPENING ON CREST OF RIDGE, Two MILES NORTHWEST OF OArcLAicD.

2 in.

1 ft. 3 in.

1% in.

9 in.

5 in.

S in.

4 in.

½ in.

Coal

Bone

1 ft.

Shale floor

12 ft.

6 in.

6 iii.

Shale

Bone (?)

Shale

Coal

Shale

Coal

Water

1 ft. 4 in.

1 in.

S in.



MINE ONE MILE WEST OF CEELLIN ON OLD MARYLAND-WEST VIRGINIA LINE, ABOUT
TWENTY FEET ABOVE K R. AND Two HUNDEED FEET FROM IT.

S in.

1 In.

6 in.

1 in.

400 REPORT ON THE COALS OF MflYLAND

layers. This seam occurs at an interval of from 100 to 145 feet
above the Lower Kittannirig coal and is commonly found from 35 to

60 feet below the top of the Allegheny formation. It is not probable
that this coal will be found to possess more than local value.

T. A. CONNELL'S MIKE, NORTH OF RAILROAD AND THREE-FOURTHS MILE WEST OF
CRELLIN.

Shale

Coal
Bone

Coal

Bone

Coal

I

2 ft.

2 in.
2 in.

5 ilL

31,4 to 2 in.

1 ft. 6 in.

Shale floor

1 ft.• soft shale

Coal

Shale

Coal

Shale

Coal

Shale to water

1 ft.

6 in.
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Upper Freeport ("Sandrocic ") coal.—This seam commonly con-
tains from 3 to 4 feet of coal. It is found mainly above water and
can be reached to a large extent by drifts. It is found from 165 to
210 feet above the Lower TCittanning coal and caps the Allegheny

Sections of Upper Freeport Coal.

DANIEL LEWIS' MINE, ONE MILE NORTIIEAST OF SWALLOW FALLS.

Sandstone 10 ft. ±
Shale 0 to 6 in.

Coal about 3 ft.

Water

W. T. SINE'S MINE, YouoHIodllErcY RIVER, ONE MilE ABOVE SWALLOW FALLS.

Sandstone roof

Coal, impure

shale

Coal

1 ft. to 1 ft. S in.

6 in.

3 ft. 1 in.
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formation. It is 'ocally known under the name of the "Sandrock"
seam, and is the representative of the Upper IFreeport coat of Penn-

F. It. NE'rIIKEN'S. MINE, WEST OF ROMAN NOSE, FOUR AND ONE-EALF MJLES
NORTH OF OAKL4ND.

Soft shale roof

Coat 4 ft. 1 in.

Shale floor

4 ft.

in.
3 in.

11 in.

11 in.

DEVEOMON'S MINE, NEAR TEEN GLADE, FOUR MILES NOR'rH-NOE'rIIWEST OF
OAXLAND.

5hak

Coal
Shale

Coal (with streaks of bone and shale)

Shale

Bony coat

Shale

Coat

1/2 in.

4 in.

1 ft. 10 in.
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sylvania. It has already been mined to some extent locally and
frequently shows a clean breast of 3 or more feet.

SmIPPING ON GARRETT PROPERTY, ABOVE HERRINGTON CREEK, FIVE AND ONE-HALF
MILES NORTHWEST OF OAKLAND.

CROSS MINE OWNED BY THOMAS NETTIKEN, EAST BANK OF YOUGTIIOGUENY RIVER,
FOUR MILES NORTH OF OAKLAND.

Sandstone

Shale

—

Bone

5hale
Bone
Shale
Coal

Bone

Coal

Bone

4 in.

1 in.
4 in.
1 in.
3 in.
4 in.

1 ft.

3 in.

5 ft. ±

1 ft. 6 in.

1 ft. 6 in.

Coal

Shale

Coal

2 m.

THE CONEMATJGH COALS OF THE UPPE1 YOUGHIOGHENY BASIN.

The Conemaugh coals have very little development in the Upper
Youghiogheny basiii as the beds of the Conemaugh formation have
suffered extensively from erosion with the result that all except the
lower horizons are entirely laeking. Only a single seam has been
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found to be prominently developed and the limited areal extent ren-
ders it of relatively slight economic importance. The seams below

the Bakertowri, although present in part, have not been prospected
and give no indication of furnishing coal of economic value. The

Conernaugh coals are confined to relatively small areas scattered
through the central portion of the basin.

MCNEIL'S MINE (" DEAL MINE"), MILLER RUN, THREE AND ONE-HALF MILES
NORTH OF OAKLANn.

- Sandstone

5hale

Coa
Bone
UoaI

Shale

Coal

Shale

Balcerstown coa 1.—This seam covers only a limited area, although
the thickness and character of the seam shows it to be a coal of im-
portance in the limited area of its outcrop which, so far as known,
is comparatively a siiiall district to the east of Swallow Falls.

THE LOWER YOTJGHTOGHENY BASIN.

The Lower Youghiogheny basin is a broad, shallow syncline with
a low anticline buried in its western portion. The deepest part of
the basin is toward the eastern part of its area, the axis pssing not
far west of Friendsville.

It contains no Monongahela coals. The Conemaugh coals, although

all present, are not) as a general rule, workable.

3½ in.
2% in.
4 in.

in.

4 in. to 1 ft.

1 ft. 10 in.
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The Upper Fieeport coal is workable by drift from the valleys of
Biifialo Run, Laurel Run, Deep Creek, and Mill Run. The larger
part of the area of this seam is, however, shaft coal, which can best
be reached a short distance up the valley west of Friendsville, or along
the railroad anywhere between Selbysport and the Pennsylvania line.

Sect'ion of Ba/cerstown Coal.

CIIAUNCEY F. KIMMEL'S MINE, ONE MILE EAST OF SWALLOW FALLS.

Sandstone

It can probably be reached anywhere within a depth of 100 feet
below the railroad. The quality and thickness in this buried portion
have never been tested.

The Lower Kittanning coal is shaft coal in the greater part of the
area of the basin. There are small areas around the outcrop which
can be mined by drift, but only on a small scale, except in the region
southwest of Krug, where the entire area can be reached by drift
from the valley of the Youghiogheny. Below Friendsvill this coal
lies at a depth not exceeding 300 feet below the railroad.

1 ft. 91/2 in.Coal

5hale

Coal

21/z in.

2 ft. 9% in.

Fire-clay
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THE POTTSvILLE COALS OF TIlE LOWETh YOTJGHIOGHENY BASIN.

The IPottsville coals, as in the other basins, have no economic value.
They outcrop around the eastern and southern portions of the district
forming the rim of this basin which has its northward and westward
extensions in Pennsylvania and West Virginia. The IPottsville coals
are thin and practically no attempts have been made to prospect them,
so that satisfactory sections are not available. It is not probable
that they will be found to possess even local value.

The Mount Savage or Upper Mercer coal has been found at its
proper horizon, but the seam is thin and unimportant and no attempt
has been made to develop it. Like all of the Pottsville coals, it does
not possess any local value.

THE ALLEGHENY COALS OF THE LOWER TOUGHIOGIIENY.

The Allegheny coals occupy the larger part of the Lower Yough-
iogheny basin and constitute the chief coals of the district. Most
of the coals will, however, require slope or shaft mining, the lower
coals being deeply buried over much of the district. Numerous local
openings have been made in the Allegheny seams and these are
generally well distributed along the outcrop. The extent and char-
acter of the coals in the deeper portions of the district can only be
determined by drill holes. It is probable that valuable loca' seams
may be discovered where these coals can be profitably mined. The
lowest seam of the more easterly basins have not been prospected and
very little is known regarding them, but it is probable that they are
much less important than in the Georges Creek and Potomac basills.

"Split-six" coaL—--The coal seam corresponding in position with
the " Split-six" coal of the lower Georges Creek basin is found about
25 feet below the Lower Kittanning coal of White Rock Run toward
the southern end of the basin. The seam at this point has a thickness
of about 3 feet, although the coal is somewhat broken by shale part-
iigs. The extent of this coal is not known, although it is probably
riot an important seam.

U
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Section of "Split-six" Coal.
OPENING ON WHITE Rocic RUN, THREE MILES SOUTHWEST OF KRUG.

Lowçr (and Middle) Kittanning (" White Rock" or "Four-
foot ") coal.—This seam is the most widely extended and most im-

portant coal in the Lower Youghiogheny basin. This coal has a
thickness of from 4 to 6 feet, although the greater thickness is con-
sideraNy broken by shale and bone coal. This seam occurs between
90 and 150 feet above the base of the formation and from 170 to 210
feet be'ow the top. It has been called the "White Rock" or "Four-
foot" seam in the Lower Youghiogheny basin.

Sections of Lower K'ittanning Coal.
WM. STEELE'S MINE ("CRAZY VEIN"), OrcE-naF MILE EAST OF FRIENDSVILLE.

Coal

shale

Coal

1 ft. 3 in.

3 in.

1 ft.

1 in.

6 iii.

Shale

Coal

Coal

shale

Coal

shale

Coal

G in.

3 iii.

1 ft. 4 iii.

0 to 6 in. to 10 ft.

2 ft. 4 in. +



BROWNING AND CUSTER MINE,

Coal

Coal

ONE AND ONE-HALF MILES SOUTIIEAST OF
FRIENDS VILLE.

o ii].

2 hi.

3 ft. 6 in.

.
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BEAR CREEK LUMBER COMPANY, TUTtEE-FOURTITS MILE SOUTIIEAST OF
FRIENDS VILLE.

S in.

0 to 3 in.

1 ft. to 1 ft. 2 in.

½ in.

7 in.

Shale roof

Coal

Bone

Coal

Bone

Coal

Shale

Bone

Coal

Shale floor

S in. to 1 ft. 2 in.

7 to 9 in.

9 to 11 in.

Bone
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Tsc MEYER'S MINE, BUFFALO RUN, THREE AN!) ONE-IIALF MILES WEST-SOUTH-
WEST OF FRIENDS VILLE.

1 ft. 2 in.

2 in.
4 in.
1 in.

U in.

1 ft. S in.

S in.

1/4 ilL
4 in.

7 in.

4 ill.

Coal

Bone

Coal
Shale, rejected

Bone coal

Shale

Coal

Shale
Coal

Bone

Coal

OSCAR FRIEND'S MINE, ONE AND ONE-HALF MILES SOUTHEAST OF FRIENDSVILLE.

Coal 7 to S in.

Shale 2 to 5 111.

Coal 1 ft. 3 in.

Shale parting f in.

Coal 1 ft. 5 ill.

Shale parting
Coal

hard shale floor

in.

5 in.
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OSCAR FRIEND'S UPPER MINE, ONE AND ONE-HALF MILES SOUTHEAST OF
FRIENDS VILLE.

Sandstone 6 in

Shale 8 ft.
a

Coal 9 in.

Bone 2 in.

Coal with partings 3 ft. 6 in.

WHITE ROCK MINE, Two AND ONE-HALF MILES NORTHWEST OF SANG RUN.

Coal 2 ft. 3 in.

Shale 1 ft.

Coal 6 in.

Shale 1 in.

Coal 1 ft. 8 in.
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OPENING ON NORTH BANK OF LAUREL RUN kT ITS MOUTH, ONE-HALF MILE ABOVE
KRUG.

Dirty coal 2 ft. 4 in.

Gray shale 1 ft. 6 in.

Black shale 5 in.

Bone 1 ft. 4 in.

Coal 8 in.

Shale 4 in.

Coal 1 ft. 8 in.
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Shale

OPENING ON SOUTH BANK LAUREL RUN, ONE-HALF MILE SOUTH OF KRUG.

2 ft.Coal

Shale 2 ft.

1 ft. 3 iii.

1 ft. 6 in.

4 in.

1 ft. 6 in.

Coal

Shale

Coal

a



Lower Free port coal.—This seam has been recognized in the
northivestern portion of the area, where it has a thickness of some-
what over 2 feet of nearly pure coal. This seam, however, generally
possesses little importance in Maryland and will hardly be found to
iossess more than local value. It occurs from 100 to 145 feet above

the top of the ILower Kittanning coal and is conmonly found from
35 to 65 feet below the top of the Allegheny formation.
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WHITE Rocic MINE, Two AND ONE-HALF MILES NORTliWEST OF SANG RUN.

Black shale 1 ft. 6 in.

Clear coal 10 in.

Bituminous shale 1/2 in.

Clear coal 1 It. 6 in.

Blackish shale 21/2 in.

Fire-clay 6 in.

Bony coal 1 In.

Black rather coarse shalc S ft.

Coal

Shale

5% in.

% to % in.

2 ft.Coal
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Sections of Lower Free port Coal.
CT-IRIS. FITCE'S MINE, ONE AND THREE-FOURTHS MiLES NORTH OF FEARER.

TAYLOR FRIEND'S MINE, BUFFALO RUN, THREE AND ONE-TIALF MILES WEST OF
FRENDSVTLLE.

Uppcr frec port (" Sandrocic " or "Four-foot ") coal.—This seam
is found at the top of the Allegheny formation, or at an iiiterval of 20
to 60 feet above the Lower -Freeport and from 165 to 210 feet above
the Lower Kittanning coal. It is locafly known under the name of

1 ft. 5 in.

Shale

Coal

Shale

Coal

Shale

ALBERT FRAZEE'S MINE, ONE AND ONE-HALF MILES WEST OF FRIENDSVILLE.

% in.

10 in.

Blaek shale 4 ft.

1 ft. 1 in.

Shale

Coal

Bone
Coal

Bone

Shale (rejeeted)

Coal, somewhat bony

S in.

2 in.
3 in.

1 ft. 1 in.

10 in.

10 in.
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the "Sandrock" or "Four-foot" seam in the Lower Youghiogheny

basin. This Coal is very persistent and covers a considerable portion
of the Lower Youghiogheny basin. Over much of the area it lies
below water and its quality and thickness are unknown. In the
valleys of several of the creeks it can be reached by drift, especially
in the valleys of Buckler Run, Laurel Run, Deep Creek, and Mill
Run. This seam could probably be mined successfully by shaft a
short distance up to the valley west of Friendsville along the railroad
anywhere between Selbysport and the Pennsylvania line. It can
probably be reached within a depth of 1100 feet below the railroad.

Sections of Upper Free port Coal.
FRAZEE'S LOWER SEAM, ONE HUNDRED YARDS NORTHWEST OF NILES MILL.

Shale 8 ft.

Coal 2 in.
Bone 2 in.

Shale 2 ill.

Coal S in.

Bolle 1 in.

Coal 1 ft. 1 in

Bone 1 in.

Coal 1 ft.

Shale and bone 7 in.

HrRAM FRAZEE'S MINE BETWEEN Niis MILL AND MINERAL SPRING.

Hard shale roof

Cnal
Bolly coal

Coal

Bony coal

Coal

Ilard shale floor

4 in.
2 in.

1 ft. 11 in.

2 in.

5 in.



THE CONEMATIGH COALS OF THE LOWER TOUGHIOGHEIcY BASIN.

The Conemaugh coals have very litHe importaiee iii this region,
most of the seams being thii arid miworkable evrni 'ocally. They
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WM. UMBEL'S MINE, ONE AND ONE-IIALF MILES NORTHWEST OF ASHER GLADE.

Coal 4 in.
Shale 3 in.

Coal 1 ft. 11 in.

Shale 1 in.

Coal 1 ft. S in.

Shale 1 in.

Coal 7 in.

ALBERT ROBERTSON'S MINE, Two MILES SOUTH OF MARYLAND-PENNSYLVANIA-
WEST VIRGINIA CORNER.

Coal 4 ft. S in. to 4 ft. 10 in.
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cover a much smaller area than the Allegheny coals, being confined
large'y to the central portion of the basin mainly on the western bank
of the Youghiogheny river covering the high lands between the larger
tributaries. The Conemaugh coah can mainly be reached by drift
where they occur kcally of sufficient thickness to warrant their
extraction.

GRANT SAVAGE'S MINE, SOUTH BRANCH LAUREL RUN, ONE AND ONE-FOURTH
MitEs SOUTH OF AsnJ!at GLADE.

Mahoning coaL—This seam occurs from 15 to 20 feeet above the
Upper Freeport coat and is regarded as the representative of the

Coal 3 to 6 in.

Shale 6 in.

Coal 1 ft. 7 in.

5hale 1 in.

Coal 1 ft. 5 in.

C. FRIEND'S MINE, THREE MILES SOUTHWEST OF FRIENDSVILLE.

5hale 3 ft

Coal 1 ft. 6 in.

5hale %

Coal 1 ft.
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Mahoiting coal of other areas. It is from 1 to 2 feet iii thickness
but is more or less brokeit by shale partings and bony coal. It does
not possess more than local value so far as observed.

Sections ot Mahoning Coal.
FRAZEE'S UPPER SEAM, NJLES MJLL.

Sandstone 2 ft.

FIRE-CLAY VEIN OF

Shale

Coal

Bone
Coal

H. M. FRAZEE, NILES MILL.

4% ft.

1 ft. 2 in.

2 in.
3 in.

OPENiNG OF HJRAM FRAZEE AT SELBYSPOIIT.

hard shale roof

Coal

Shale parting
Coal

5hae parting

Coal

Flard shale floor

/

Shale

Coal, somewhat bony

Shale

10 in.

1 ft.

4 ft.

7 in.

3 in.

1 ft. 1 in.



Brush Creek coal.—-This seam occurs at an interva' of about 65
feet above the Mahoning and from 85 to 125 feet above the Upper
Freeport coal. It is a persistent coat but is generafly tess than
feet in thickness. It has been prospected very little in the Lower
Youghiogheny basin and does not promise more than oca va'ue.

Sections of Brush Creek Coal.
MINE Two-THIRDS Mu NORTH OF SELBYSPORT.
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COBEET'S MINE, ONE MILE SOUTH OF FRIENDSVILLE.

Bone coal 5 in.

Shale 6 in.

Coal 1 ft. 9 in.

Shale 10 in.

Fossiliferous shale 10 ft.

Coal 1 ft. 9 in.

MINE NORTH OF FRIENDSVILLE, WEST BANK OF RIVER.

Shale

Shale with streaks of coal

Coal

9 in.

1 ft. 8 in.
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Ba/cerstown coal.—This seam occurs at an interval of from 90 to
185 feet above the Brush Creek coal and has been recognized in the
region to the west of Friendsville, where it has a thickness of some-
what over 2 feet. It is very much less important than in the eastern

Section of Ba/cerstown Coal.
CAPT. FRIEND'S MINE, ONE MILE WEST OF FRIENDSYILLE.

Black shale

Coal

Shale

basins and probably does not occur of sufficient thickness to possess
much, if any, commercial value. Its area of outcrop is much smaller
than that of the lower seams and is confined to the higher areas on
the western side of the Youghiogheny river.

Fr'iendsville (Cr'inoidal) coal.—This seam is found about 100 feet
above the Bakerstown coal. It covers a very small area in the Lower
Youghiogheny basin, being found only in the higher lands in the
central portion of the syncline to the west of Friendsville, where it
has a thickness of about 18 inches. This coal is the same as the
Crinoidal coal of Pennsylvania, but it has been given the name
Friendsville in order that the term employed may conform with those
of the other coal seams in having a geographical name. This seam
does not possess anything more than local value.

6 ft.

2 ft. 3 in.
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Fossiliferous limestone

Fossiliferous shales

Coal

1 ft. 4 in.

1 ft. 7 in.

Section of Franklin Coal.
LUCN FRAZEE'S MINE, ONE MILE NORTHWEST OF GISE.

511

Little Pittsburg coal.—This coal is found near the top of the hills
a short distance northwest of Friendsville, where it has been locally

—

Sections of Friendsville Coal.
DAVID HERRING'S MINE, ONE AND ONE-HALr MILES SOUTHWEST OF FRIENUSVILLE.

_____________ 2 ft.

Coal

No AND AL. FRAZEE'S MINE, THREE AND ONE-JIn MILES SOUTHWEST or
FRIENDSVILLE.

Franklin (Little Clarksburg) coal.—This seam occurs about 150
feet be'ow the top of the Conemaugh formation and has beeii found
at only a sing'e 'ocality on the west bank of the Youghiogheny river
not far from the Pennsy'vania line. This coat is much broken by
shale 'ayers and does not possess any rea' economic value.

Shale

Coal

Shale

Coal

Shale

2 ft. 1 in.

1 ft.

3 in.

8 in.

1 ft.
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mined to some extent, akhongh the coal is of on'y fair quality, being
more or less bony and containing partings of shale. Its position is
from 50 to 90 feet below the IPittsburg seam, which is lacking in
this region. The very small area of outcrop of this coal does not
give it any permanent economic value.

Sections ot Little P'ittsburg Coal.
HARRY RUMBAUGJI'S NEW MINE, ONE MILE NORTHWEST OF FRIENDSVILLE.

shale roof

Coal

Shale

HARRY RUMBAUGIT'S OLD MINE, ONE MILE NORTHWEST OF FRIENDSVILLE.
(Not much cover, flOW Worked out.)

0

o in.
2 in.

1 ft. 5 in.Coal

shale

Coal

Limestone floor

1 in.

1 ft. 6 in.

Shale roof

Bone

Shale

Bone and coal

Shale

Coal

1 ft. 4 in.

in.

1 ft. ô in.

2% in.

9 in.



HISTORY OF THE MARYLAND COAL REGION

BY

B. S. RANDOLPH

During the long contest between the English and the French for
the possession of the Ohio Valley, the Maryland Coal Region was
included in the debatable ground between the English outpost at
Wills Creek, now Cumberland, and the French post at Fort Du-
quesne, now Pittsburg. The danger of sudden attack by Indians
or French rendered the country unattractive to settlers. Even after
the treaty of Paris in 1763 had confirmed the English title to the
area, the Indians continued active until after the revolution when
the new government was able to give attention to its western fron-
tier and to protect the settlers.

Few land titles antedate the revolution and the larger number are
what are known as " Soldier Lots:" These are tracts of fifty acres
each, gTanted by Congress to men who served during the revolution.

They, as well as those obtained under the regular State patents, were
selected by the gTantees and the lines were established largely in ac-
cordance with their wishes. This system has resulted in a chaotic
mass of oddly shaped tracts, the lines of which it has required a great
deal of elaborate litigation to establish on anything like a permanent
basis.

There appears to be no certain knowledge of when the coal was
first discovered, but with the extended outcrop of so large a seam as
the Pittsburg or "Big Vein," occurring so frequently as it does on
steep hillsides, it is more than probable that attention was attracted to

as soon as the land was cleared. Tradition points to a locality
about a mile north of Frostburg in the valley of Jennings Ruii, as the
situation of the first mine which was worked.
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A recently published journal of a journey on horseback, made in
1810, during which the traveler passed over the old Colonial road
just south of Frostburg, and stayed over night at what is now known
as the "Mussellman Farm," owned by the Consolidation Coal Com-
pany, makes no mention of the coal, although the writer was evidently
a close observer and his notes on other matters along his route aye
uncommonly full. It is therefore to be inferred that the business
was not, as yet, sufficiently developed to attract the attention of the
casual traveler.1

By 1820 the trade had assumed commercial importance. About
this time openings were made in the Pittsburg seam at Eckhart,
Pompey Smash, now Vale Summit, and Frostburg and the output
transported on wagons to Cumberland where it was loaded on boats
for various points on the Potomac River.

The standard boat used for this purpose was of the "flat-boat"
type, rectangular in plan with raking ends. The usual dimensions
were, length eighty feet, width thirteen feet, depth three feet. Each
boat carried 1500 to 1800 bushels of coal with a draft of two feet six
to two feet eight inches. It was manned by four men, two operated
oars extending, one from each side; one, known as the "headsman,"
operated an oar extending from the bow and the fourth, known as
the "steersman" and Captain, operated an oar extending from the
stern of the boat and directed the work of the crew. The boats were
built along Wills Creek, the construction being more or less con-
tinuous throughout the year. The magnificent white pine forests
which at that time existed west of Cumberland furnished an ample
supply of boat material.

The coal was unloaded from the wagons and stored in large piles
along the river bank awaiting a rise in the water on which it would
be possible to run the boats with safety.

When the weather conditions promised a "boating stage" the work
of loading the boats was pushed as rapidly as possible, in order to
send off all available boats while the water was high enough to admit

I See also p. 223.
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navigation. The loading gang consisted of four men, two shovellers,
one wheelbarrow man and one trimmer on the boat.

Twenty boats have been known to depart in one fleet and as many

as forty in one day. Such a departure was an event in the life of
the town and usually brought to the river bank crowds of sightseers.

There was usually a prolunged boating stage from March until May

and frequently a short period, known as the " strawberry" freshet

in June. Occasionally coal could be taken down in the fall of the

year.
The boats were frail affairs and to touch a rock usually meant the

loss of the boat and occasionally the drowning of one or more of the

crew. They were sold at destination for what they would bring and

the crew returned on foot.
There was another boat used for general merchandise, which was

a more substantial affair, sharp at both ends. These carried grain

and flour down the river and brought back salt and general supplies.

They were manned by crews of eight or ten men and propelled by

poles, the poles being set against the bottom of the river and the
operator walking along the wide gunwale towards the stern of the

boat. Coal was not carried on these boats. At the falls above
Georgetown these boats passed through locks on the Virginia side of

the river and at Harpers Ferry there were rings fixed in the rocks at

suitabTe points to each of which a line was carried in turn and the
boat warped up the stream by the crew hauling on the line.

A few years before the close of these boating operations it was
found profitable to build another class of boat for the coal trade
known as the "sprung rib" boat. These were constructed by a
sheathing on frames of hewed timbers bent after steaming. They

had round bottoms, sharp prows,' and square sterns and were sold at

tidewater to parties engaged in the transportation of wood from the

tidal portions of the Potomac River to Washington and other cities.

The boating was participated in very generally by all classes.
Farmers and men from other occupations were in the habit of build-

ing a boat or two during the winter, loading it and running it

—
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through with the spring high water, as a means of obtaining ready
cash.

Market prices for coal ranged from seven to eight cents per bushel
at Cuinberland, twenty-eight to thirty-three cents at Williamsport,
thirtjfive to forty-five at Harpers Ferry, and fifty to sixty at George-
town. Wages of boatmen varied from $10 to $12 per trip and $15
to Georgetown on the "push boats" which were brought back.

This method of transportation gradually disappeared in the face
of railroad competition and ceased entirely on the completion of the
canal to Cumberland.

The Baltimore and Ohio Railroad was completed to Cumberland
in 1842 and for some time coal was brought to Dam No. 6, to which
point the canal had been completed, and there loaded on canal boats
for shipment to tide-water.

The Mt. Savage tnd Cumberland Railroad was built in 1844 from
(Jumberland to Mt. Savage by the Maryland and New York Mining
Company and the line from Cumberland to Edkhart, now known as
the Eckhart Branch of the Cumberland and Pennsylvania Railroad,
was built a few years later by the Maryland Mining Company.

This Maryland Mining Company, chartered in 1828, was the first
chartered company in the reion. It operated what is now known
as the IEckhart Mine and, until the completion of its railroad, sent its
product to Cumberland by wagon. Upon the completion of the rail-
road to Mt. Savage, tramways were built from the mines north of
Frostburg to Mt. Savage and the coal was then transported in mine
cars and loaded on the railroad cars at the latter point.

About this time an interesting experiment was made by the con-
struction of a flume or sluiceway from Vale Summit to Clarysville
on the Maryland Mining Company's Railroad for the transportation
of coal by a stream of water.

Owing to its fragile nature the coal was so much damaged by this
operation that the scheme was promptly abandoned.

A tramway was built from Clarysville to Lonaconing by way of
Vale Summit which appears to have been used exclusively for the

—
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transportation of pig iron from the furnace of the Georges Creek

Coal and Iron Company at the latter point.
In 1850 the IFrostburg Coal Company had extensiVe coking yards

at Mt. Savage and the practice of coking the coal was extensively

followed by this and other companies in the region. This coke was

used by the local furnaces, at that time in operation, and was also

shipped east for locomotive use. Mr. Robert G. Rankin in 1855
states that " The opinion seems to prevail among northern railway
operators, that this (Georges Creek) coal is only fitted for northern
engines when it is coked; but when prejudice gives way to fair in-

vestigation and experiment, it. is conidemtly believed that the crude
Gumberland coal will be found to contain more com.busi'ible matter,
pound for pound, than the coke."

The companies in business and shipping by rail in 1850 were the

Frostburg Mining Companies and the Alleghany Mining Company,

loading at Mt. Savage; and thç Maryland Mining Company and the

Washington Coal Company, loading at Eckhart on the Maryland

Mining Company's Railroad.
The freight rate to Cumberland of three cents per ton-mile re-

mained unchanged from the opening of the roads, while the rate from

Cumberland to Baltimore suffered several,heavy reductions from

$3.66 in 1845-6 and $2.64 in 1846-7 to $2.46 in 1849. Upon the

completion of the canal to Cumberland this rate was further reduced

to $1.75 to be advanced in a few years to $2.25.'
The permanence of the rate west of Cumberland as was to be

expected aroused no small amount of feeling among the shippers and
numerous efforts were made to obtain a reduction, the movement even

going so far as a petition to the Legislature for statutory relief.
Additional evidence of this friction exists in the passage of a bill
in 1849 providiig for an equitable distribution of cars to all shippers.

Mining rate was twenty-eight cents in the IPittsburg seam and
fifty-five cents in the smaller seams, a difference well-calculated to
keep the latter out of the market.
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The Pittsburg seam, known generally as the "Big Vein," was
being rapidly bought up, in some cases largely as a speculation.
Much of it was obtained as low as ten dollars per acre.

In 1852 ownership was distributed about as follows:

Cumberland Coal & Iron Co. (successor to Maryland Mining Co.). 6000 acres.
Georges Creek Coal and Iron Co 3000
Smaller Companies about Frostburg 2500
Baltimore capitalists 2000
Original owners 4500

18,000 acres.

Upon the completion of the Baltimore and Ohio Railroad to Pied-
mont, W. Va., in 1853 the Georges Creek Coal and Iron Company
built a railroad up the valley of Georges Creek to Lonaconing and
abandoned its tramway to Clarysville. Its operations had previously
been confined to the manufacture of iron, but it now became a shipper
of coal also.

The Mt. Savage and Cumberland Railroad was extended to Frost-
burg in 1852 and at that time recognized as its shippers the Frostburg
Mining Company, Borden Mining Company, Withers Mining Com-
pany, Parker Vein Coal Company and the Chesapeake Coal Com-
pany. In 1857 it was extended to Lonaconing and in 1864 the
Georges Creek Coal and Iron Company's road from Lonaconing to
Piedmont was purchased and consolidated under the charter of the
Cumberland and Pennsylvania Railroad.

Little effort appears to have been made up to this time looking to
consolidations among the various operators, with the exception of the
Cumberland Coal and Iron Company and the Georges Creek Coal and
Iron Company the various properties embraced tracts of a few hun-
dred acres only.

In 1860 an act was passed incorporating the Consolidation Coal
Company of Maryland and in 1864 the Company was organized,
embracing the properties of the "Ocean Steam Coal Company,"
"Frostburg Mining Company," and "Mt. Savage Iron Company,"

—
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which latter owned the Cumberland and Pennsylvania Railroad Com-

pany. These properties included a total of nine thousand acres of
surface about four thousand acres of which was underlain by the
Pittsburg seam. This movement towards consolidation is generally
credited to Mr. William I-I. Aspinwall of New York, who, with his
associates, had recently purchased a tract extending across the basin
in the neighborhood of Squirrel Neck and Wrights Run, and had
organized the Ocean Steam Qoal Company.

A further move toward consolidation was made in 1869 when the
following circular was issued, which, incidentally, draws an interest-
ing picture of the coal trade conditions.

TO THE STOCKHOLDERS OF THE COMPANIES MINING CUMBERLAND
COAL IN ALLEGANY CO., MARYLAND.

AN EXPERIENCE OF TWENTY-FIVE YEARS HAS CONVINCED MANY OF THE MOST

PRACTICAL AND SAGACIOUS PERSONS, WHOSE INTERESTS HAVE BEEN IDENTIFIED

WITH THE DEVELOPMENT OF TUE CUMBERLAND COAL MINES, THAT THOSE INTnI-
ESTS CAN ONLY BE MADE REASONABLY REMUNERATIVE BY A COMPLETE CHANGE IN

THE SYSTEM OF MANAGEMENT. TUE TOTAL PRODUCT OF 1708 TONS IN 1842 HAS

BEEN INCREASED, BY THE LEGITIMATE DEMANDS OF TRADE, TO 1,330,443 TONS IN

1868, WITH A PROSPECT or 1,500,000 TONS IN 1869, AND YET, OF TH1 IMMENSE
CAPITAL WHICH HAS BEEN INVESTED IN ALLEGANY COUNTY, IN COAL PROPERTY,

HOW LARGE A PROPORTION HAS BEEN SWEPT AWAY, AND OF THAT NOW RwRE-
&ENTING THE MINING INTERESTS HOW INSIGNIFICANT IS THE PROPOJITION WHICH,

EVEN OCCASIONALLY, MAKES ANY RETURN TO THE PROPRIETORS. THREE REASONS

MAY BE OIVN TO EXPLAIN THESE UNSATISFACTORY RESULTS. First, REMOTENESS
FROM OUR PRINCIPAL MARKETS, WITH INSUFFICIENCY AND HIGH COST OF TRANS-

PORTATION THERETO; Second, HEAVY EXPENSES OF MULTIPLIED ADMINISTRATION,

AND Third, RUINOUS AND, UNDER EXISTING CIRCUMSTANCES, UNCONThOLABLE

COMPETITION.

THE FIRST OF THESE OBSTACLES WOULD INEVITABLY SUBSIDE, U' NOT DISAP-
PEAR, UNDER A SYSTEMATTC AND UNIFIED APPORTIONMENT OF PRODUCTION TO

DEMAND; TIlE SECOND AND Tuinn WOULD OBVIOUSLY VANISH BY THE SUBSTITU-

TION OF A SINGLE MANAGEMENT, IN THE COMMON INTEREST, FOR THE TWENTY-ONE

SEPARATE OUGANIZATIONS WHICH, WITH THEIR COMPLICATED AND EXPENSIVE
MACHINERY, NOW ABSORB THE MODICUM OF PROFIT WHICH IS LEFT TO THE

OWNERS OF THE MINES.
FIVE OF THE LARGEST COMPANIES HAVING, WITH OTHERS, TRIED FOR YEARS,
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BUT IN VAIN, TO REMEDY THE EVILS ABOVE ADVERTED TO, BY HARMONY OF
ACTION, HAVE AT LENGTH DETERMINED TO FIND, IF PRACTICABLE, A SOLUTION OF

THE PROBLEM BY UNITING THE PROPERTIES UNDER ONE ORGANIZATION, PERMA-

NENT AND HOMOGENEOUS. A SUITABLE AGENT HAS BEEN SELECTED TO INVESTI-

GATE THE RELATIVE AREAS AND VALUES OF THEIR RESPECTIVE COAL LANDS,
PRELIMINARY, IT IS HOPED, TO THE ADOPTION OF AN EQUITABLE BASIS OF INCOR-
PORATION. THESE FIVE COMPANIES ARE NOW MOVING IN PERFECT ACCORD TOWARD

THAT OBJECT, AND HAVE ESTABLISHED A JOINT COMMITTEE ON CONSOLIDATION.

WITHIN A MONTH IT IS HOPED THAT THEY WflL BE PREPARED TO PROCEED TO
THE CONSIDERATION OF SUCH A BASIS. To THIS END IT IS EARNESTLY DESIRED
THAT AS MANY COMPANIES NOW OPERATING IN THE CUMBERLAND COAL REGION

OF' ALLEGANY COUNTY SHOULD UNITE IN HAVING THEIR LANDS SURVEYED AND

APPRAISED; OR, IF NOT THAT, THAT THEY WILL, AT LEAST, APPOINT A REPRESEN-
TATIVE, OR MORE ThAN ONE AND NOT MORE THAN THREE, TO MEET WITH THE
JOINT COMMITTEE, AND DISCUSS WITH THEM THE BEARINGS OF THIS SCHEME ON
THEIR VARIOUS INTERESTS. STOCKHOLDERS ARE EARNESTLY REQUESTED TO PRESS

THIS IMPORTANT SUBJECT UPON THE CONSIDERATION OF THEIR DIRECTORS.

COMMUNICATIONS MAY BE ADDRESSED TO EITHER OF THE OFFICERS OF THE

JOINT COMMITTEE, WHOSE NAMES ARJ! AFFIXED, REPRESENTING THE AMERICAN,

BORDEN, CONSOLIDATION, CUMBERLAND COAL & IRON, AND HAMPSHIRE & BaTI-
MOEE COMPANIES.

ALLAN CAMPBELL (Prest. C. C. & I. Co.),
Chairman Joint Committee, 90 Broadway.

JAMES S. MACKIE (Vice-Prest. Consol. Coal Co.),
Secretary Joint Committee, 71 Broadway.

NEW YORK, May 31, 1869.

The "suitaMe agent" se'ected "to investigate the areas and
va'ues" was Mr. J. T. IE[odge, a Mining Geologist of standing and
experience. He, with several assistants, spent six months in the
work submitting his report under date of November 18, 1869. He
appears to have made a very comp'ete study and, with the exception
of one or two of the properties not in sympathy with the movement,
the report contains very full information. The tabu'ated summary
shows following facts:

.



Withers Mining Co.
New York Mining Co 650?
Alleghany Mining Co 391
Borden Mining Co 762
Cumberland Coal & Iron Co 4900
Consolidation Coal Co 3323
Wright Farm 484
Blaen Avon Coal Co 57

Johnson [now Shawl 72
Midlothian Coal & Iron Co 60
Koontz 500?
Hampshire & B alto. Coal Co 303

Georges Creek C. & I. Co 1550?
Maryland, or Savage Mt. Coal Co.... 500?
National Coal Co 85
Central Coal M. & M. Co 793
Atlantic & Georges Creek Coal Co.... 54
American Coal Co 1119
Davis & Rieman 144
Piedmont Coal & Iron Co 140?
Barton Coal Co 180
Potomac Coal Co 94
Swanton Mining Co 140?
Georges Creek Mining Co 200?
Franklin Coal Co 300?
S. P. Smith [by tracts] 203
Humbertson Tract 49

Jacobs Tract
Hixenbaugh Tract
Percy Tract [Boston owners]
Kite Tract

650?
100 291
227 535
600 4300
275 3048

484
.57
.57

13 47

500?
143 160
200 1350

5 495
7 78

235 558
30 24

274 845
144

70 70?
38 142
58 36

68 72?
35 165?

122 178?
25 178

49

24?
100?
80?
25?

14,797

The report was very unsatisfactory to a number of the parties in-
terested and appears to have put an end to the " perfect accord" with
which the signatory companies were moving at the date of the cir-
cular. The scheme failed utterly with the exception of the acquisi-
tion of the property of the Cumberland Coal and Iron Company by
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TABLE OF PROPERTIES

CONTAINING THE GREAT COAL BED OF THE CUMBERLAND BASIN.

Acres of Acres Acres
Name coal exhausted remaining

Tons ship'd
to date

27,792
4,100

614,843
1,388,463
3,130,282
1,489,609

1,170,483
1,144,260

28,250
41,989

1,289,473
163,858

1,508,065

397,967
211,498
322,579
371,664
194,094
672,248
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the Consolidation Coal Company which took place in March, 1870,
and included the railroad from Cumberland to IEckhart.

This brought to the Consolidation Coal Company more than half
the coal lands of the region and all of the railroad facilities. The
property of the Alleghany Coal Company was acquired in 1872 and
the coal under the Wright Farm a few years later, practically com-
pleting the holdings of this company as they now exist.

Up to this time the only outlet for the product of the region had
been the Baltimore and Ohio Railroad and the Canal, but in 1872 the
Bedford and Bridgeport Railroad was constructed in the interest of
the Pennsylvania Railroad, and by means of a traffic arrangement
with the Huntington and Broad Top Railroad the facilities of the
former road were brought to the Maryland and Pennsylvania state
line of IEllerslie, and the construction of a line from Kreigbaims to
the State Line provided an outlet to the Pennsylvania system.

The Pennsylvania Railroad was thus brought into direct competi-
tion with the. Baltimore and Ohio Railroad for the business of the
region. To meet this condition the stock of the Consolidation Coal
Company, the largest shipper, was largely acquired by the Baltimore
and Ohio Railroad and friendly interests, and in 1877 a full board
of directors, friendly to this interest was elected with Mr. Chas. F.
Mayer as president.

The connection with the Pennsylvania Railroad was thus rendered
ineffective and in 1880 the Cumberland and Georges Creek Rail-
road, from Cumberland to Lonaconing, was built in the interest of
this road and the American and Maryland, and subsequently, the
New Central Companies abandoned their connections with the Cum-
berland and Pennsylvania Railroad and confined their subsequent
shipments to the Pennsylvania route. A few years later connection
was also made with this road by the Georges Creek Coal and Iron
Company without abandoning their facilities on the Cumberland and
Pennsylvania Railroad.

Previous to the year 1890 the Pittsburg seam, known locally as
the "Big Vein," had supplied practically all the tonnage of the
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region. Numerous efforts had been made to work the other seams
with occasional temporary success which, however, had not resulted
in the development of any operations of importance.

The of these efforts to attain permanent success was that of
the Franklin Coal Company in working the "Tyson" or " Sewick-

ly" coal, situated some sixty feet above the Pittsburg seam. On the
property of this company this coal is about six feet high with no
slate. The coal from this seam was successfully mixed with that
from the Pittsburg seam for a number of years. With the gradual
exhaustion of the Pittsburg bed the demand for other sources of sup-
ply became imperative and large amounts of money were spent in
prospecting. As on the Franklin property, some success was en-
countered with the beds above the Pittsburg by mixing with the
product of the latter, but all the companies having any considerable
business to provide for have been obliged to secure properties in other
regions in order to supply the demands.

The excessive activity in the coal business which originated about
the year 1901 has stimulated the development of the sower seams
and a number of operations in these seams are being successfully
worked, notably along the West Virginia Central and Pittsburg Rail-
way, where the freight rates are more favorable to the competition
with the coal from other sources, which must be met.

LABOR.

The earliest mining required a small number of men which were
readily recruited from the neighborhood. The increased demand
following the completion of the Baltimore and Ohio Railroad and the
Chesapeake and Ohio Canal, to Cumberland, was largely supplied
from among the laborers who had assisted in the construction of these
works. These men were principally Irish, who, at that time, were
coming to this country in large numbers owing to the famine and the
disturbed political conditions in their own land.

As the workings became more extended: and more skill was required
in their prosecution, men were brought over from the mining dis-
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tricts of Scotland and Wales as foremen. These were naturally fol-
lowed by their friends and acquaintances from the regions they had
left and these two nationalities have supplied the bulk of the labor.

As the number of men increased the usual friction between em-
ployes and the operators manifested itself. For many years each
establishment acted independently in the matter of wage agreements
and strikes were numerous though usually confined to one or two
properties.

The growth of the Knights of Labor in the later "seventies" in-
cluded this region and by 1880 the organization was well established.
As there was no unity of action among the operators, the control of
the properties practically passed into the hands of the employees,
even down to the smallest details of discipline. This system ulti-
mately caused the operators to enter into a combination which, Iii
1882, reduced the mining rate from sixty-five to fifty cents per tot),
and fought the resulting strike as a unit.

This strike lasted six months and was bitterly contested. The
Consolidation Coal Company introduced outside labor when the
strike was abQut three months old, but the movement was so mani-
aged that there was no bloodshed.

The men brought in at this time were mostly Germans, Swedes,
and Slays who had had no experience in mining, but after a few
weeks training under the foremen who remained loyal to the Com-
pariy, they produced a very satisfactory grade of coaL A few of
them are still in the region, but an interesting peculiarity, especially
of the Germans and Swedes, was their tendency to purchase farms
and embark in agriculture as soon as they had accumulated a little
money in mining.

At the close of the strike the men went to work on the operators'
tenns.

Since the close of this strike the operators have continued to act
as a unit on all matters affecting wages.

The organization of the Knights of Labor died out and was re-
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p'aced in 1886 by another organizatirni under the name of the Fed-
eration of Miners and Mine Laborers.

This revival resulted in a strike of two months duration iii which
the men demanded an increase of ten cents per ton on the rate of
forty ceits, then prevailing, but returned to work without securing
any concessions.

In 1894 the condition of the trade made a reduction in wages neces
sary and an effort was made to effect this by a compromise with the
men. A meeting was arranged in Cumberland to which each mine
was requested to send delegates. The meeting was duly held, at-
tended by deeg'ates from each mine and by a represeiltative from
each employers The situation was explained by the employers' rp-
resentatives and the necessity for the reduction in order to meet the
eompetiticrn of other regions, was fully set forth. The delegates dis-
claimed any authority to accept or reject the proposed reduction1 but
offered to report to their constituents and notify the operators,
through the Superintendents, what their action would be. Cordial
expressions of good will were made by both parties and the best feel-
ing prevailed. The delegates reported as agreed upon and with the
exception of two or three mines, notified the Superintendents that the
reductirni from fifty to forty crnits per ton for mining would be ac-
cepted to last until such time as the market conditions would justify

p
a return to the rate of fifty cents. Work was contrnued throughout
the region at the new rate and the prospects for a peaceable solutirni
of the question were all that could he asked.

A few weeks afterwards, Mr. W. B. Wilson, an officer of the
United Mine Workers appeared hi the region arid after some time
persuaded the men to declare what was called a "suspension"
until such time as the stoppage of the shipments should cause an
advance in the market price of coal arid eiable the operators to
pay a higher price. The fallacy of this idea was soon apparent since
the stoppage had no effect on the market prices as practically all
the business had been contracted for at prices baed on the rate for
which the men had already ag'eed to work. With the except ion of

—
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the Eckhart, Alleghany and Hoffman mines of the Consolidation
Coal Company all the mines in the region susjiended operations.
The men employed in these mines held meetings and resolved that
having given their promise to work at the forty cent rate they were
in honor bound to do so.

The usual methods were employed to induce the men at work to
join the strike. Large bodies of strikers thronged the roads as these
men went to work each morning. The efforts, confined at first to
good humored bantering, gradually become more ill-natured and
threatening until the Shriff felt obliged to ask the Governor for
troops. The fourth and fifth regiments of the Maryland National
Guard responded, the latter remaining until relieved by the first
regiment. Under the protection of the military, the work proceeded
at the mines not on strike, and after some three weeks of this pro-
tection all the mines throughout the region resumed.

This was followed by a practical abandonment of anything like!
organization by the men, until 1899 when it was again revived under
the leadership of Mr. William Warner of the United Mine Workers
of America.

The first step was an address purporting to come from the em-
phyees, independent of the organization, asking for a meeting with
the operators similar to that heM in 1894. So many of the operators
still cherished feelings of resentment at the failure of their em-
ployees to carry out their prothises in 1894, that it was impossible
to arrange such a meeting, and in its stead a circulir, addressed to
the emphyees and signed by all the operators was issued and posted
at the mines. This had litHe effect on the conservative element and
was used by the agitators to stir up the men with the statement that
the operators considered it beneath their dignity to treat with the
men. The agitation proceeded apace with the avowed object of ob-
taining an advance in the mining rate from forty-five to fifty-five
cents per ton. in February, 1900, the operators notified the em-
ployees that after the first day of April the rate would be advanced
to fifty-five cents per toh. The demand of the men was then ad-



MARYLAND GEOLOGICAL SURVEY 527

Vanced to sixty cents and on March 31 the organization was con-
siaered strong enough for a demonstration.

A mass meeting was called at ILonaconing on that day and with the
exception of about forty per cent of the employees of the Consolida-
tion Coal Company, the emp'oyees of all the operators failed to re
port for work. The Consolidation Coal Company suspended eighty
men whd had taken part in this movement and its employees struck
to secure their reinstatement. This being a question of discipline
and not one of wages could be taken up by the officers of the affected
company independent of the other empleyers and through the agency
of some of the business men of Frostburg arrangements were made
for Mr. C. K. Lord, President of the Consolidation Coal Company to
meet a committee of his own employees in Baltimore, but before this
couM be carried out the authorities of the United Mine Workers
called a general strike in which the lesser issue was obscured.

This strike lasted four months and involved every property in the
region. The anxiety to work at the wages offered was so great that
continual activity on the part of the violent element resulted.
Assaults were numerous and a number were injured but no lives
were lost. A special session of court was called and twenty of those
most active in these assaults were convicted and sentenced for periods
ranging up to six months in the House of Correction.

The men returned to work without obtaining any concessions.
Since this strike the United Mine workers have maintained a few
ledges with small and uncertain membership and have had paid rep-
resentatiires in the region for considerabile periods, but they are not
recognized in any way by the employers.

Throughout the foregoing paper continous effort has been made to
limit the sources of information to printed records and first hand
statements in all important matters. The information concerning
river shipments was obtained from Mr. George Hughes of Cum-
berland who was actively engaged in the work. Reports of experts
and annual reports of Presidents of the various corporations have
been relied on principally for the remaining matter.



THE COAL MINES OF MARYLAND

BY

N. ALLEN STOCKTON

INTRODTJOTORY.

The coal mines of Maryland, as already shown, are confined to the
two western counties of the State, Allegany and Garrett, and occur
in five synclinal troughs, the most important of which lies on a narrow
strip of territory on either side of the valley of Georges Creek known
as the Georges Creek Coal Basin.

Second in importance to the Georges Creek valley as a coal-min-
ing region is the southwestern extension of the Georges Creek Coal
Basin along the North Branch of the Potomac river on the border
line of the States of Maryland and West Virginia. The mines in
this region in many instances are in the State of Maryland while the
coal from them is brought to and shipped by the West Virginia Cen-
tral Railroad in West Virginia. This region is known as the North
Potomac Coal Basin.

Three other synclinal basins containing the coals of the Allegheny
formation are found in Garrett county, but the development of these
areas is as yet limited to openings intended only to supply coal for

local domestic uses.

THE GEOTmES CREEK-UPPER Po'rolyiAo BASIN.

Throughout the Georges Creek coal region the Fittsburg seam,
"Big Vein," or "Fourteen-foot 'STein" as it was also 'formerly called,
has furnished and still supplies the greater part of the coal produced,
and the coal from this seam has a quality for steam-producing pur
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poses and a thickness of bed equal if not Superior to the best other
"steam" or semi-bituminous coals in the world.

In addition to the Pittsburg seam pr "Big Vein" of the Georges
Creek valley, the lower coal beds of the Allegheny, or Lower Produc-
tive Coal Measures of Pennsylvania, appear at the surface at the
southern end of the basin and are now extensively mined from Mos-
cow to Westernport and Bloomington, and still farther to the south-
west along the west bank of the Potomac river on the eastern border
of Garrett county.

At Barrellville, a few miles beyond the Dortheastern extremity of
the Georges Creek region proper, the coal beds of the Allegheny coal
series are operated and shipped to the Cumberland and Pennsylvania
Railroad over a branch railroad owned and operated by the Cumber-
land Basin Coal Company.

Two coal beds of the Monongahela series lying above the Pittsburg
seam are also worked in the vicinity of Frostburg, Lonaconing, and
Barton.

For 62 years the coal beds of the GeQrges Creek region (principally
the "Big Vein ") have been operated, and in that period, extendiDg
to the end of the year 1903, 110,249,945 tons of coal have been
produced. The yearly output of coal from the Georges Creek region
increased from 1708 tons in 1842 to 4,350,954 tons in 1902, when
the high-water mark of coal production in that region was reached.
In 1903 the production fell off somewhat, the output of the region for
that year decreasing to 3,977,130 tons.

The coaJ of this district is known commercially as "Georges Creek
coal." Sometimes it is called " Cuinberland coal," and formerly it
was often sold under the name of "Piedmont coal."

THE PITTSBURG SEAM, OR "BIG VEIN."

The "Big Vein," which seems to correspond in geological horizon
to the Pittsburg coal bed of Pennsylvania, at one time spread over
the greater part of western Maryland, western Pennsylvania, and

.
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West Virginia, as well as other western and southern States, is now
nowhere to be found in the State of Maryland except in or on either
edge of the narrow synclinal basin about 20 miles long, extending
from Mount Savage to Westernport, and in two small detached areas
in the Potomac valley. Through nearly the middle of this basin
Georges Creek has cut its way from Ocean southward to the Potomac
river, and Jennings Run has eroded its bed from Frostburg north-
ward to Mount Savage, and to compensate in some measure for the
wholesale destruction of incalculable wealth the erosive action of the
waters has made such natural conditions through these valleys that
what remains of this coal bed has been generally cheaply and easily
mined.

Near the northern end of the basin the "Big Vein" underlies the
town of Frostburg, but close to the northern, eastern, and western
borders of the town erosion has brought it to the surface, so that its
outcrop is entered and mined by drifts and slopes in the mines of the
Consolidation, Union, and other mining companies. From Frost-
burg to Ocean mine No. 1 of the Consolidation Coal Company, a dis-
tance of four miles, the "Big Vein" i beneath the surface and out-
crops only on the edge of the basin, the greatest width of which is
three and a half miles. At Ocean mine No. 1 Georges Creek has cut
through to this coal bed, and from Ocean southward to Westernport
that creek and its tributary streams have eroded their courses deeper
and deeper into the underlying measures exposing one after another
of the lower Conemaugh and Allegheny series of coal beds, leaving
numerous detached knobs of "Big Vein" coal of greater or less area,
which outcrop high up on the hills on both sides of the Georges Creek
valley.

Thickness ot the "Big TTe'in."—The "Big Vein" coal bed of
Georges Creek was formerly called the "Fourteen-foot Vein" from
the usual thickness of the seam at the southwestern end of the basin
near Piedmont, West Virginia, and Westernport, Maryland. At this
end of the basin the coal is thickest and its thickness gradually de-
creases toward the northeast. At Frostburg the height of the coal
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is not more than S or 9 feet, and at the litter point a parting of shale
or "slate" of consideraMe thickness appears between the upper and
tower benches of the coat and extends northeastward to the northern
limits of the basin.

Working the "Big Vein" coal beci—The room and pillar system
in some of its various modifications is the method of mining com-
monly emp'oyed in working the coat of the "Big Vein" coat bed in

FIG. 28.—Diagram showing a Section of the Workings of the "Big Vein" for
Mine No. 1, Georges Creek Coal and Iron Company.

the mines of the Georges Creek region. Two or more main headings
or entries, paralle' to each other, with a pillar of coat between them
varying in thickness from 50 to 100 feet, are driven from the entrance
of the mine into the area to be worked. One of these entries is used
for hau'age, one for an airway for the return ventilation, ad some-
times a third and separate one is driven for a "manway" or "traveL
ling way" for the use of the miners in going to and from the working
p'aces. Off the main entries at intervals of from 300 to 500 feet
side entries are turned at ang'es of 30° to 90° from the course of the
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main entries and are driven in pairs to the extremities of the area to
be mined. One of each set of two parallel entries is used for haulige,
a travelling way for miners, and for a passage way for the air going
into the working places. Th other is for the return air on its way
to the main entry after it has ventilated the rooms and pillars. The
side headings are driven on such courses that the grades of the haul-
age tracks will be in favor of the loaded mine cars coming out, which
aTho insures natural drainage from the innermost workings of the
mine toward the main entry and from thence to the surface through
the mouth of the mine, or to the sump.

The side headings divide the coat into blocks 300 to 500 feet wide.
Through these Mocks rooms are driven, extending from the haulage-
way of one pair of headings to the return airway of the pair of head-
ings next above them, in the direction of the " rise" of the coal bed.
Side entries are driven usually 8 feet wide paraflel to each other and
with about 50 feet of coal between each pair. Rooms are made from
12 to 16 feet wide with a pillar of coat between them from 30 to 75
feet thick, the size of the pillars depending upon the thickness of the
"cover" or rock strata lying above the coat bed.

In some of the mines of Georges Creek the rooms are driven as the
headings advance. Sometimes every other room is driven as the
entries advance and the intermediate rooms are not driven until just
before the pillars are to be drawn. In other mines rooms are not
broken oft from the headings until the latter reach the limits of the
area to be worked. Then a limited number of rooms are driven at
the interior end of the headings, and as soon as the rooms are through
the Mock of coal above the headings the pillars are drawn. The
method of drawing rooms as the headings advance furnishes the
quickest output of coal in opening a mine, but does not secure as
Iarge a yield of coal to the area as when the rooms are not driven
until the headings reach their limits and the rooms broken off at the
end of the headings. The Consolidation Coal Company adopts the
plan of turning oft the side entries at an acute angle from the course
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of the main entries, in order to reach their boundaries by the short-
est course.

Roof coal) propS) etc.—Immediately overlying the "Big Vein "is
a brittle slate interstratified with thin seams of coal known as the
"Wild Coal" or "Rashings." Upon exposure to the air the wild
coal crumbles and falls. To prevent it from falling some of the coal
of the upper portion of the seam known as the roof coal is commonly
left. The roof coal contains many "slips" or inverted wedge-shaped
masses, formed by the cleavage planes of the coal bed. To prevent
these from falling it is necessary to use props in all of the wider
working places of the mines. Props are placed near the center of
the rooms and about 4 feet apart. The props are cut, by the miners
who set them, slightly shorter than the height of the coal, and a wedge
of wood called a "cap-piece" is driven between the prop and the
roof. Frequently the prop supports a "cross-bar" placed at right
angles to the course of the room and the prop and cross-bar are wedged
securely between the floor and roof by a cap-piece. Generally the
cross-bars are let into the coal of the "rib," or side of the room.
Sometimes two props are placed under each cross-bar, one near each
end of the bar. The cross-bar and the prop or props supporting it
are called a "set of timbers." To lessen the danger from "slips,"
rooms are driven, where it is possible, in a direction oblique to the
course of the cleavage planes of the "slips." The course of, these
slips in the central portion of the region is 5. 28° E. By taking this
precaution the " rib" or unmined coal of the pillar is made to assist
in keeping the slips from falling. More serious and fatal accidents
occur from the unexpected fall of these slips than from any other
cause. The timbering is kept close to the face of the rooms, and not
more than 5 or 6 feet of unsupported roof is allowed between the
timbers and the face of rooms. The course or direction of entries and
rooms is directed by " points," which consist of two strings suspended
from nails driven into the roof of the mine. The " point nails" and
strings are set by a transit or compass. The line joining the point
strings is the course or direction on which the entry or room is to be

—
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driveji. Each time the miner cuts his place he is required to sight
over the "point strings" to a light held at the " face" of the place
he is driving, and to cut a " rib" or side of the place so that it is
from one to two feet from and parallel with the line of points. Occa-

sionally the heading or room is driven with the point line in the
center of it, but the usual custom of the region is to "carry from
one to two feet of points on the left-hand rib."

Brea/c-throughs."—The absence of fire-damp enables the miners
to drive their working places long distances in the coal with safety
without breaking through the pillar from one entry or room to the
next for ventilation. In some mines it has been the practice to leave
the piflars between the entries unbroken for distances of 400 feet
or more, and the pillars between rooms have frequently remained
unbroken throughout their entire length until the pillars are ready
to be drawn. Of late years, however, owing to the introduction of
powder for blowing dowi the coal and the requirements of the min-
ing laws, "break-throughs" or cross-cuts are driven through the
pillars as the working places advance at distances apart not greater
than 35 yards.

The width of rooms, and the size of the pillars left between the
rooms, vary according to the thickness of the "cover" or overhanging
strata. Where the cover is "light," as is more likely to be the case
on the edges of the basin, a pillar 20 feet wide is sufficient to ensure
safety to the workings of the mine. Where the cover is heavier
thicker pillars are required. In many mines care is now taken to
leave a solid body of coal below each set of rooms, of sufficient size
to stop or localize a "squeeze" or "crush" of the coal if it should
occur. Experience has taught the operators that many rooms should
not be driven in a block of coal unless the pillars are drawn as soon
as the rooms are through to. the heading above, and then the pillars
should be brought back as quickly as possible. The neglect of these
precautions has caused the loss of large areas of "Big Vein" coal.

Lifting bottoms.—TJntil about fifteen years ago the coal in the
lower bench, or what is commonly known as "the bottoms" of the
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"Big Vein," was not considered marketable coal on account of the
slate partings it contains, and many acres of this valuable bench of
coal have been buried in the waste and can never be recovered. The
bottom coal in the central part of the region has always two and often
three thin slates. The lowest lies about II foot from the pavement
and varies in thickness from inch to the thickness of a sheet of
paper. The other two slates, neither of them over an inch thick,
are found about 6 iiches apart and from 2 to 3 feet from the floor
of the coal bed. With the full height of the "Big Vein" of 10 or
11 feet in the. central part of the basin, the heaving of the pavement
and settling of the roof when the pillars are being drawn frequently
reduce the height of the haulage road so much that it is often diffi-
cult for a mine car to pass under the cross-bars and into the pillar
before all of the coal is removed. The timbers first set are bent and
broken so that it becomes necessary to place new sets of timbers with
shorter props between the original sets.

When the breast coal only is mined and the height of the place is,
therefore, from two and one-half to three and one-half feet less than
where the bottoms are lifted it is still more difficult to retain
head-room for cars to pass to and from the pillars. This considera-
tion, as well as the three feet or more of coal gained in working the
bottom coal, is found to overbalance the extra labor and care required
in separating the slates in the bottom bench. By careful mining
this bottom coal becomes quite as marketable as the breast coal and
few operators now adhere to the old custom of mining only the breast
coal.

Drawing pillars.—Wheri a number of rooms at the interior end of
a heading are finished the pillars of coal between them are taken out,
and to secure the greatest yield of coal from the pillars the " pillar
drawiiig" is done as quickly as possible. IPillaring is begun near the
end of the last interior room of a heading by driving a cross-cut iito
the pillar which lies between that room and the boundary or "

waste,"
as the case may be. Through this cut the stump of coal between it
and the waste is removed. When the latter stump is finished, an-
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other cut is made into the same pillar about 30 feet farther down the
room than the first cut. At the same time that the second cut in the
room next to the boundary is being driven a cut is started near the
end of the second room from the boundary and is driven through the
pillar between the two last rooms. When all the coal that can be
gotten is taken out of the stumps that lie above the two last-named
cuts, new cuts are started in each of the two 'ast rooms about 30 feet
be'ow eaeh former cut, and simultaneously the first cut is started
near the end of the third room from the boundary, and so on. As

soon as the eoal above the first cut in eaeh rOom is mined, the first
eut in the room next outside of it is driven towards the boundary, and
pillaring in that room is begun. As soon as each cut is finished and
the coal above it taken out, a new cut is started tower down the room
until the pillars are brought back to the hau'age heading, then the
stump between the hau'age heading and the return air heading is
gradually brought back toward the main entries by cross-cutting it in
the same manner as the pillars between the rooms. In some cases
the pillars on both sides of a room are taken out from the one room
and severa' modifications of the genera' plan of robbing pillars just
described is resorted to where conditions require it.

While the pillars between rooms are being drawn new rooms are
driven into the Mock of eoa between the old rooms a'ready up that
are being pillared and the main heading, un'ess rooms have been
previously driven while the headings advanced. These new rooms
take the paee of those that are finished, and so the output of the mine
is kept up to a regu'ar capacity.

In drawing pillars care is used to take out all the coat possible.
Not on'y on account of the eommereia value but also to induce the
strata above the "waste," or coal taken out, to break through to the
surf ace. For when the rocks tying above the waste are properly
broken their weight fails upon the waste and the pressure upon the
coat in the pillars is relieved. If the coal in the pillars is not
thoroughly taken out what is left prevents the strata above the waste
from falling and breaking, the pressure rides over onto the pillars
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and, if other conditions are favorable, produces a "squeeze" or
"crush," until finally no amount of propping will prevent the rooms
from falling in. Often when a mine is idle for any length of time
from any cause, unless the mine is frequently examined and timbers
set where needed, the roof falls in, in places. If the fall occurs in
a heading the debris is taken outside of the mine or else thrown into
cross-cuts no longer needed for ventilation, et cetera, but when the fall
occurs in a room it is often found more economical not to remove
the debris but to drive a new room through the center of the pillar,
and the coal on both sides of the new room being thrown from the
top downwards. In driving the pillars between rooms where the
cover is heavy, it is, therefore, advisable to leave the pillars between
them large enough to allow a new room to be driven in them if it
should be necessary.

Props are used plentifully through the region at most of the mines.
They are generally required to be 4 inches between the bark at the
small end, if of hard wood, and 5 inches if of soft wood. Their
use is principally for the purpose of keeping the " slips " and loose

places of the roof from falling, and they are not expected to support
the weight of overlying strata. When the weight of the rocks above
the coal bed comes upon them they are soon broken. It is the cus-
tom to try to prevent " squeezes" or "crushes" of the rooms and
pillars rather than to control them after they have started. Some-
times, however, when a " squeeze" does occur " shanties " are built
to stop it. These " shanties " are wooden structures resembling the
walls of an old-time log cabin. They are wedged tightly between
the pavement and the roof of the mine. The means of prevention
of "squeezes" generally used are proper robbing of the pillars to
cause the strata to break; the avoidance of having too many rooms
at one time in one block of coal; the leaving of a large enough pillar
between the rooms, and of a still larger pillar or block of coal betwean
blocks of coal being worked. Keeping the pillars in line as they are
drawn back is found to assist greatly in securing the coal in them,
since if one or two pillars are ont of line with the rest, those out of
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p'ace receive an unequa' and much greater share of pressure than the
others. They become crushed so that they caimot be taken out, while
at the same time they prevent the thorough breaking of the strata
above the coal. The importance also is realized of protecting all
main entries by solid pillars of coal on either side of them, which
pillars are not taken out until the workings of the mine are brought
back to these headings. When it' is possible to do so, the headings
are driven to the end of the property and the coat is taken out begin-
ning at the property line, or extreme "inside place" as it is called,
and the mine is worked back towards its mouth. Frequently * of
the total amount of the coal contained in the "Big Vein" is taken
out and sometimes more than 13,000 tons per acre is secured.

It has been found that the çeatest production of coal per acre has
been secured where not more than 12 or 14 parallel rooms in one
heading are worked at one time. In one-half of these the pillars are
being drawn while the others are being driven.

One of the most serious causes of loss of coal is idleness of the
mines. At times the supp'y of cars is short or, as is not so often the
case, the operator has not enough orders for coal to keep the miners
working steadily or to their full capacity. Strikes of the miners
sometimes enforce idleness of the mines. In all of these cases more
or less loss of coal is the result. The longer the pillars stand where
the pressure in them is great, the more unsafe to workers they will
become. Often a pillar will be perfectly safe one day and the next
it will be unfit for men to work in.

Some operators emp'oy a "night shift," or force of men at night,
for the special purpose of saving coal of "the pillars" that would
be lost if it were left in only over night. Experienced miners know
when a place is safe and when it is unsafe to work in, and are care-
fu to protect themselves against accidents by proper timbering of
the roof. The condition of the roof is determined by sounding it
with a pick. A practiced ear can readily detect when the roof is
strong and when it is likely to fall.

Culling the coal.—The coal of the "Big Vein" is soft, can readily
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be mined by haiid pick-work, and but few coal-mining machines are
iii use. The first coal-cuttiiig machiiies iiitroduced into the region
were installed by the Consolidation Coal Company iii 1899. The

machines used are all of the "puniher" type ad no chain machines
are operated. Mithng machines undercut the coal for a distanie of
five or six feet, aiid the "breast" is theii wedged or bored arid shot
dowri by powder 1

or dynamite. A machine ruirner arid a helper are
required to operate each machine.

Wheri machiries are worked the minirig machine's wheels rest upon
a broad cuttirig board. The board is placed close against "the face"

arid is inclined towards it, so that the weight of the machine is throwri
against the face at each stroke or blow of the machine. The machine
runner directs the blow to .the desired point by the handles. The
helper shovels back the coal from the uridercut, so that a fresh face
of uncut coal is continually exposed to the pick-point of the machine.

The methods of cutting, however, most gerierally in use throughout
the mines of the regiori is to undercut arid side-cut or shear the coal
by harid, by means of a pick, arid then wedge or blast dowri the coal.
The undercut is thade in a soft layer in the breast coal, called the
"miriirig ply." This mining ply is 3 to 6 inches thick arid is just

1 The use of powder for blowing down the coal is now prohibiteà by most
of the operators.

FIG. 29.—Coal-Cutting Machine, called by the miners "a Punching Machine."
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above a thin parting of slate which ordinarily occurs about three
feet from the floor of the "Big Vein." The coal miied above this
bench, knowii as the breast coal, is than loaded h-ito the mine cars.
When all the coal above the slate partii-ig is loaded, the slate is care-
fully takeii up and thrown into the "gob," or place for refuse, on
the unused side of the room. Then the lower bench, known as the
bottom, is wedged up, cleaned from slate and loaded into the mine
cars. The amount of coal that a miner can cut by hand and load
per day is about 5 tons. At the present rate of 60 cents per ton for
room-work the miner can earn $2.50 to $3.00 for a full -day's labor.
As a rule from two to four men work together in a room, and the coal
mined and loaded is divided equally between them. Boys over 14
years old are employed under the supervision of older and more
experienced miners. The boys are allowed a "half-turn," that is,
they are credited with one-half the labor of a man in the division of
the earnings. Care is taken that the drivers distribute the cars to
the miners so that each has the same number of cars to load in a day's
time. In loading the car the fine coal is first shovelled into the bed
of the car and the lump is used to build up or top it from one foot to
eighteen inches about the body of the car.

From the rooms each car as loaded is taken out by a driver with
a horse, mule, or motor to the side heading. When the driver has
gathered loaded cars from several rooths, the grade of the heading
determining the number that can be successfully handled, the driver
pulls them out to the main entry, or haulage heading, where they are
fastened to the trip on its way to the tipple. Each loaded car bears
the check of the miners who have loaded it. When the cars are
weighed, just before they are dumped, the man who weighs them,
takes off each check and credits the weight of the coal to the miners
whose names appear on the weight sheet opposite the number of the
check.

The mine cars containing the coal, after being weighed, are emp-
tied, usually without screening, into the railroad cars. The coal
from most of the mines of the Georges Creek region is sold as run
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of mine. Much care is taken to secure as large a percentage of lump
coal as possible. The coal produced in driving headings and rooms
is, on an average, coarser and contains a greater percentage of lump
coal than that obtained in drawing pillars, especially is this true
where the cover is heavy, for the weight upon the pillars then crushes
and breaks the coal. For the latter reason the coal produced by the
mines lying on the edges of the basin, where the cover is lighter, con-
tains a larger proportion of lump.

TTTire rope haulage.—The motive power used on the main haulage
headthgs is usually some application of wire rope haulage. Where

the grades of the haulage entry are less than 10 per cent for loag
roads and 5 per cent for short ones, a tail-rope system is most fre-
quently used. Where the grades are greater, gravity planes are
found to be better suited for haulage purposes.

In a tail-rope system the ropes for pulling the empty cars into the
mine, called the tail rope, is carried along the side of the track, and
is guided and kept in position by iron sheaves. At the inside end
of the haulage entry the tail rope passes around a large iron sheave
placed horizontally, called a "bull-wheel." The tail rope then re-
turns toward the mouth of the mine, down the center of the haulage
track. The end of the tail rope is fastened to the front end of the
train or "trip" of empty cars going and by it the " trip" is pulled
into the mine. Another rope is attached to the rear end of the
"trip," and as the tail rope pulls the "trip'! in, the pulling rope is
unwoulld from its drum aiid taken in with it. When the empty cars
have been distributed into the various side headings, the pulling rope
is fastened to the front end of a train of loaded cars ready to come
out. Each rope is wound on a separate drum, working independently
of each other. Each drum has a clutch, so that the engineer can
cause it either to revolve on its shaft or to turn with its shaft as
required. One engine operates both drums. When the tail-rope
drum pulls the rope and with it the train of cars into the mine, the
other rope is wound off of its drum. When the pulling rope pulls
the loaded cars out of the mine the tail rope is unwound from its

.
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drum. The length of the pulling rope is equal to the length of the
haulage road, while the length of the tail rope must be double that of
the other..

In the smaller mines where the grades are less than 5 per cent and
where the length of the haulage entries is not more than 2000 feet,
horse pQwer is generally preferred. Where gravity planes are used,
the loaded and empty cars are connected by a wire rope which passes
around a drum or set of wheels at the top of the plane. The loaded
cars descending lift the empty ones from the foot to the head of the
plane. Two or more loaded cars are commonly let down the planes
at a time, and the same number of empty cars lifted by them. The
speed of the cars is regulated by brake bands acting on the wheels at
the head of the plane. These brakes are controlled by a lever oper-
ated by the man who "runs the plane.".

Another method of underground haulage.—At the power plant of
the Consolidation Coal Company's Pumping Shaft, near Borden
Shaft, a high-pressure Norwalk Compressor or locomotive charger
supplies air for a compressed-air locoiotive. The air from this com-
pressor, at a pressure of 800 pounds to the square inch, is crried
6000 feet underground and charges a locomotive used for haulage
in the Hoffman mine. A high pressure air compressor at Ocean
No. 1 also furnishes air at a pressure of 800 pounds to the square
inch to a motor in Ocean No. 8, the pipes for charging the latter
passing through the entries of Ocean No. 1.

For gathering loaded mine cars in rooms and side entries and
delivering them on rope roads, horses or mules are, as a rule, em-
ployed. Mules are preferred to horses by the Consolidation Coal
Company, while the Georges Creek Coal and Iron Company. and
other iarge operators give horses the preference. Mules are less
liable to diseases of the hoofs and feet, particuhrly.navicular disease,
than horses. On the other hand, the pulling power of a horse is
considered to be considerably greater than that of a mule.

The Consolidation Coal Company uses e'even small compressed-air
motors for gathering miie cars in the rooms of the Hoffman mine:
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A test of the comparative cost of gathering cars by motors and mules
in the mine has proved the superiority of the former. An account
of the result of this test has beeeii read by Mr. B. S. Randolph, for-
merily mining superintendent of the Consolidation Coal Company,
before the American Institute of Mining Engineers.

Woodev Raz2

Fia. 30.—Sketch illustrating the usual arrangement of Tracks, Props, and
Cross-bars in Rooms.

'\There a mine is entered by means of a s'ope, such as the Eckhart
aid Hoffman miies of the Consolidation Coal Company, a drum on
the surface wound by a stationary engine pulls the 'oaded cars up
the plane by means of a wire rope. The empty cars going down
the p'ane by gravity pull the rope in with them. A tail-rope system,
however, brings the coal to the surface on the slope of Ocean No. 1.

Mine traclcs.—The gauge of tracks used in the different mhes of
the region varies from 30 to 48 inches. in headings T-iron weighing
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from 16 to 40 pounds per yard is laid uon hewed or sawed cross-
ties, the latter placed 18 inches to 2 feet apart. Where the haulage

is done by ropes, sheaves, or rollers to guide nd reduce the friction of
the ropes are fastened to two cross-ties. On straight roads these
rollers are of wood, revolving on an iron or wooden spindle.

The roller is kept in position by two wooden supports, each of
which has a horizontal ho'e of slightly longer diameter than the axle
of the roller which revolves on it. The roller supports are nailed
across two adjoining cross-ties in the middile of the mine car track.
On curves the ropes are kept in position by iron sheaves revolving
on a vertical axle.

At convenient points in the mine, usually close to where the side
headings join the main entries, turnouts, or side tracks are made for
the empty cars to pass the loaded ones. On main headings switches

or turnouts are constructed of T-iron. In room the tracks are gen-
erally of wood, the rails, of sawed himber 4 by 4 inches square, are
'aid upon angle ties which have notches slightily more than 4 inches
wide, cut into one edge of them to receive the rails. The rails are
laid on these notches and are heM secure'y to the gauge of the track
by a wedge driven on the outside of the rails. The angle ties are
'aid on the pavement, resting on the base of the triangle opposite the
notch which holds the rail. 'Sometimes strap-iron is nailed upon the
wooden rails to prevent wear and kssen friction. The tracks are car-

ried into the rooms as the rooms advance, sa that the mine cars can
a'ways stand upon the track near enough the face where the coal is
mined for the miner to shovel the coat easily into them. The wooden

track of the rooms is turned into the cross-cuts when the pillars are
being drawn. The wooden rails are curved by sawing them partly
through one side at frequent intervah on the portion of the rail to
be curved. They can then be bent and fastened in position on the
ties. A curved strap-iron facing is finally 'aid and spiked upon the
"turn." In 1898 the Consolidation Coal Company atone had 75
miles of track in operation in its various mines.

T7erttilation.—At many p'aces through the Georges Creek valley
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we can see old brick furnace stacks, which were once used for ventil-
ating the mines. Now they are mainly monuments to the obsolete
system of ventilation which has given place to more effective methods.
Though wooden stacks are still used at some of the smaller mines,
most of the larger mines are now provided with fans or centrifugal
ventilators, the largest being 25 feet in diameter and capable of
supplying 200,000 cubic feet of air a minute, with a velocity at the
inlet of 25 feet per second, 2 feet 5 inches of water gauge, and 75
revolutions per minute. The fans are used in most cases as depres-
sive ventilators, that is, the air is exhausted by them. A partial
vacuum is thus created in the mine and fresh air flows in through
the intake air-ways. Many of the mines, however, particularly those
situated on the borders of the basin, have only natura' ventilation.
The dip of inclination of the coal bed increases rapidly from the
axis toward the edges of the basin, and the difference of eve of the
upper and lower outcrops of the coal is there great enough to produce
a very effective natural draught.

The temperature of the air in the working plices of a mine is
usually about 600 Fahrenheit, both summer and winter. With nat-
ura ventilation when the temperature outside is 600 there is litHe or
no current passing into the mine. In summer, when the temperature
of the air outside is higher than that within the mine, the direction of
the air current is downward, because the coo'er air within the mine
being heavier than that outside the former falls and the warmer air
from without rushes in from above to take its place, in its turn to be
cooled down to the temperature of the mine, and in its turn to flow
downward and out of the mthe. In winter time the conditions are
reversed, the air within the mine, being then wanner, is lighter and
rises, the colder air from outside takes its place through the Iower
openings of the mine, and the current therefore flows upwards. On'y
at the times when the temperature of the air in the mine and its
temperature outside are the same does the ventilation of mines nat-
urally ventilated become impaired. These conditions of equa' tem-
perature seldom occur and do not last long enough at a time to ser
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iously inconvenience the working of the mines. Spring and fall
and just after sunrise and sunset are the seasons of the year and
hours of the day when natural ventilation is the least effective.

In nearly all of the larger mines of the region, whether ventilated
by fans or by natural means, the air currents are distributed into the
working places where they are needed, and the amount given each
heading and series of rooms and pillars is controlled by overcasts,
doors, brattices, and regulators. A separate current or "split" of air
is given, where it is possible, to each side heading and its block of
rooms and pillars. After airing one section of the mine each current
is then led back to the fan opening of the mine through the return

air-ways. By this arrangement of currents the air containing the
gases generated in each set of workings, as well as the air vitiated by

men, horses, and powder smoke, is drawn directly out, without pass-
ing through other parts of the mine in which men are working.

In the Georges Creek region, owing to the absence of fire-damp,
the appliances for controlling the ventilation are usually built of
wood. Overcasts are used where an air-way crosses another air-way
nearly at right angles. They are made by cutting out the roof of
the return air-course and carrying the air-current over the intake air-
way. This is accomplished by building an artificial plank roof over
the intake and stopping a connection between the two on the si4es
by wooden brattices or doors. The size of the overcast, the height
and the area of its opening, depends upon the extent of workings to

—
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Fm. 31.—Sketch showing Relations of Overcast and Intake Airways.
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be ventilated through it. Brattiees and doors of wood are used to
prevent the ingoing air from taking a short cut to the return air-ways.
Doors are used instead of brattices where cars or men must pass
through them. By means of doors and brattices the air-currents or
forces are directed into the interior of the mine. Doors are con-
structed to close in the direction in which the air-current travels, and
are hung with lower hinge driven farther into the post that supports
them than the upper one, so that they close automatically. Some-
times cloth, specially made for the purpose, is used for brattices,
but brattice cloth is ordinarily used only for temporary purposes.

Regulators are constructed by cutting an opening in a door or
brattice and fitting it with a slide, which being more or less opened
or closed controls the amount of air that passes through and gives
to each heading or section of the mine the amount of air required
for it. In some mines canvas curtains are hung in the air-courses
to divert the air-currents and act as regulators. Wooden stacks are
often resorted to, temporarily, in openiiig a mine, or are used to ven-
tilate outcrop workings of limited extent.

Gases.—The "Big Vein" is commonly said to contain no fire-
damp, and the experience of the mining companies generally bears
out this statement. This claim is not strictly true. The amount
of fire-damp given off by the "Big Vein," however, is so small that
only once in fourteen years has enough of it accumulated in one of
the largest mines of the region to be detected. This accumulation
was found in some old workings which had been bratticed off from
the rest of the mine, where the air-current could not reach and dis-
lodge it. The amount of fire-damp found on this occasion and under
these conditions was just sufficient to light and burn and was not
enough to cause an explosion of any consequence. In the smaller
coal beds, however, notably in the one lying 225 feet above the "Big
Vein" (Waynesburg) at Lonaconing, a considerable amount has
been found.

Although the mines in the "Big Vein" are practically free from
fire-damp, large quantities of C02, or black-damp, are often met

.
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with in all of the mines of the region, particularly in those which

have the most "waste" or workeds-out territory, adjoining them.
From the surrounding waste, especially at times of a change from

a high to a low barometer, the black-damp pours into the mine and

causes much inconvenience and sometimes a stoppage of work if the
mine is not provided with adequate Ventilation to carry off the gas.

Light.—The miners work by the light of a tin lamp carried in

their caps. Safety lamps are not used at all in the "Big Vein" of

the Georges Creek region. A number of the mines have electric
light ]?lants for lighting the boiler and engine rooms and under-

ground pump rooms, but electricity is not used for lighting the work-
ing places of the miners.

Drainage.—As the "Big Vein" throughout the southern section
of the region lies above the water-level of Georges Creek, the drainage

of the mines from the middle to the southern end of the basin is

natural and inexpensive. South of Ocean. all of the mines are
worked by drifts, their openings being located as near as possible to

FIG. 32.—Sketch of Miner's Lamp used in Georges Creek Basin.
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the lowest point of the outcrop of the coal bed in each property oper-
ated, and the entries driven to the rise of the seam. A group of
mines lying in the center of the basin at the middle of the region is
drained by a tunnel which empties into Georges Creek at Midland.
This drainage tunnel was driven by the Consolidation Coal Company
through the strata underlying the "Big Vein," tapping that coal
bed in the lowest workings of Ocean mine No. 1. The tunnel drains
a large area of the workings of Ocean mines No. 1, No. 7, and No. S
of the Consolidation Coal Company, as well as parts of mines No. 1
and No. 4 of the Georges Creek Coal and Iron Company. Two
Worthington duplex pumps, with capacities of 550 gallons per min-
ute each, one Worthington pump with a capacity of 200 gallons per
minute, one Cameron pump with a capacity of 700 gallons per min-
ute, and a Merrill displacement pump with w capacity of 100 gallons

per minute, are also required to drain Ocean mine No. 1 of the Con-
solidation Coal Company. All pumps in the mines of the Consoli-
dation Coal Company are operated by compressed air. The engines
compressing the air are on the surface, and the air is conveyed to
the pumps in the mine by pipes.

Three miles northeast of the drainage tunnel at Midland the Con-
solidation Coal Company has a shaft and pumping station for the
purpose of draiiiing the Hoffman and IEckhartmines, or Ocean No. 3,
and No. 1• At the foot of this shaft are two large pumps capable of
lifting 4000 gallons of water per minute to the surface, and three
other smaller pumps for delivering water into the main sump of the
mine from which the two larger pumps raise it to the surface. The
Hoffman mine has also eight pumps with capacities of 100 gallons
per minute each, situated nearer the slope mouth. The mines north
of Frostburg are naturally drained.

The Consolidation Coal Company is now driving a drainage tunnel
through the strata underlying the "Big Vein" from a point near
Clarysville. This tunnel will tap the "Big Vein" at the lowest
point of the workings of the Hoffman mine and will drain the water
from all of that company' mines in the northern end of the basin
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into Braddock Run. The tunnel when Completed will relieve the
company of the necessity of operating the pumping shaft.

For draining local depressions or swamps which are frequently
found in the mines of the region, syphons are sometimes used, espe-
cially when only temporarily needed, but ordinarily wherever the
mine entrance is higher than any part of the interior of a mine which

has no other outlet for water, a pump is used. When a pump is needed
to drain a mine a " sump" is made by excavating the strata beneath
the coal bed at the lowest part of the mine, so that all the water of the

mine drains into it. The sump is usually made large enough to act
as a storage place for water in case of the stoppage of the pump.
The pump is placed as close to the sump as possible and is operated
by compressed air or steam conveyed to it by pipes from a boiler, in

most cases located on the surface.
Method ot conveying the coal from the nviiws to the tipples.—The

outcrop of the coal at many of the openthgs of the mines in the south-
western end of the basin is so high above the Cumberland and Penn-
sylvania Railroad that long and steep gravity planes have been built
to deliver the coal from the mouth of the mines to the tipples at the
railroad. The outside gravity planes are operated on the same prin-
ciple as those used and described in the inside workings of the mines.
Various patterns of wheels for operating these gravity planes are
found in the region, the older styles being of very large diameter and
greater power, the newer ones of smaller diameter and consequently
more portable and convenient to erect, but the latter have the serious
disadvantage of wearing out the ropes sooner. A tramway two miles
long connects the openings of the Jackson mines of the American Coal
Company with their tipple on the Georges Creek and Cumberland
Railroad siding at ILonaconing. The mine cars are hauled from the
mines to the tipple over this tramway by two narrow-gauge locomo-
tives. At the Appleton mine of the Maryland Coal Company a small
locomotive also hauls the coal nearly half a mile over a tranway
from the mine to the tipple on the Georges Creek and Cumberland
Railroad.
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At mines No. 1 and No. 4 of the Georges Creek Coal and Iron
Company near Lonaconing, where a double tail-rope system is used,
the 'oaded cars are run by gravity from the drift-mouths of these
"Big Vein" mines to the tipple on the Cumberland and Pennsylvania
Railroad. The tail rope is not disconnected from the trip until the
train reaches the 'anding at the tipple. The tail rope is thus brought
into a position where it can be conveniently fastaned to a train of
empty cars and pulls them into eithei mine. The coal from No. 1
mine, if so desired, can also be taken by the same tail-rope system to
the tippk on the Georges Creek and Cumberland Railroad. At the
Sewickly seam mines of the Georges Creek Coal and Iron Company,
near ILonaconing, a retarding conveyor is used to deliver the coal from
the mines to the tipple and washer. The coal is brought to the head
of the conveyor by a four-ton e'ectric motor. Between Lonaconing
and Mid'and, mines No. 3 and 9 of the Georges Creek Coal and Iron
Company are connected with their tipples by gravity planes, having
steep grades. Northeast of Midland, where the "Big Vein" passes
under the bed of Georges Creek, the tipples are almost invariabily
c'ose to the coat openings.

Signals.—When wire-rope hau'age is used signals are emp'oyed
to notify the engineer in the power house on the surface when to
pull and when to stop the trip. For this purpose two paralle' wires
about six inches apart are attached to insulated supports on the " rib "

of the haiillage entries: These wires are connected with an electrie
battery which operates an electric gong in the engine house. The
brakeman who accompanies the trip carries a small thin bar of wire
with which he makes a connection between the two wires, establishing
the circuit by which the bell in the engine house is rung one, two, or
three times, according as it is required to stop, or pull the trip out
or in. On gravity p'anes both in the mines and on the surface it is
necessary for the man at the foot of the phne, who connects and dis-
connects the rope, to signa' the man at the top, who controh th
brakes and "runs the trip," when to let down the cars. At the
Sewickley seam mines of the Georges Creek Coat and Iron Company
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near Lonaconing, a retarding conveyor is used to deliver the coat
from the mines to the tipph and washer. The coat is brought to
the head of the conveyor by a four-ton e]ectric motor. For this pur-
pose a gong operated by etectric wires is sometimes used but more
frequently a wire pulled by a lever lifts a hammer which falls upon
a piece of sheet iron at the other end of the ptane. Sometimes a

signal arm or board operated by a ]ever and wire is used.

Tipples.—Tipples of various kinds are used for dumping the coal
from the loaded mine cars into the railroad cars. Those of the
simplest construction being the cheapest and least liabile to get out of
order are generally preferred. Since the advent of the high 100,000-
pounds capacity stee' railroad cars, tipples are built so that the mine
car tracks on the tipple have an elevation of about 22 feet above the
railroad track. Before the high steet cars were used ttppks were
built considerably lower. The coal first falls into a sheet-iron chute
and slides down the chute into the cars. The elaborate tipples found

FIG. 33.—Sketch showing form of Tipple commonly employed in Georges
Creek Region.
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in the anthracite and bituminous coal fields are rare'y seen among
the mines of Georges Creek. Tipples are provided with steps for
the men employed in weighing and dumping the coal to ascend and
descend to their work. As a ru'e, the scales for weighing the mine
cars are located on the tipp'e structure from 20 to 25 feet in front
of the tipple proper, and a small building encloses the weighing
beams and affords the man who weighs the coat a place to keep his
sheets upon which the record of the wight of kaded mine cars is
kept. In some cases the mine cars are weighed at the top of gravity
planes, as at mine No. 3 of the Georges Creek Coal and hon Com-
pany, in which case there is no sca'e or weigh house on the tipple
structure.

Fin. 34.—Automatic Pin-puller used by Maryland Coal Companies.

Where tipples are at the foot of gravity planes, where it is possible
to do so, the tipple structure is built out of line with the plane so that
cars breaking away on the plane will jump the track at the foot of the
plane and will not wreck the tipp'e. To prevent runaway cars from
injuring the tipp'e, safety 'atches or switches are used on most planes,
and are operated by wires which are worked by levers from the top
or bottom of the planes.

Automatic pin-pulling devices for the purpose of saving Iabor in
dumping the cars are used at most of the tipples through this region.
These appliances are of severa' different patterns and some are quite

•
ingenious. A further saving of labor in dumping the coat is effected
by giving the track returning from the tipp'e a down grade to allow
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the emptied cars to run out of the tipp'e automatically. At some
mines, where the conditions require it, more complicated tipples are
used, notably at mine No. 1 of the Georges Creek Coat and Iron
Company, at ILonaconing. At this mine the Jeve of the coat at the
mouth of the mine is not high enough above the Cuthberland and
Pennsylvania Railroad sidiiig to use a gravity plane advantageous'y,
while it is too high for an ordinary chute tipple. To avoid breakage

F •)
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Fm. 35.—Sketch of Body of Mine Cars used by Consolidation Coal Company.

of coat a Mitchell cross-over tipple with a basket attachment is used.
At this tipple the coal is first dumped into the basket, then the basket
containing the coal is lowered and emptied into the railroad cars on
the siding of the Cumbefland and Pennsylvania Railroad. Usually
the chute stands sideways to the railroad siding. At the Jackson
mines of the American Coat Company a Mitchell tipple is in Opera-
tion and the coal is dumped endwise into the railroad cars. Rail-
road sidings are constructed with light grades passing the tipples, so
that the empty and kaded cars will run easily and at the same time
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be controlled while running towards and away from the tipple.
From 1 to 2 per cent grades are given the sidings. The iailroad
cars are controlled by their brakes and by blocks of wood with wooden
handles which the car runner wedges between the rail and the wheel.
At a weigh office, sometimes called a manifest office, a short distance
below the tipple, each railroad car is weighed after it is loaded.

Mine cars.—Mine cars are made to hold from 2 to 2 tons of coal.
They are framed of oak, the bottoms are usually made of 14-inch oak
piank and the sides of 1-inch oak boards.

The cars are generally constructed so that they are wider at the
top than at the bottom, the sides having a flare or batter, so that the
top of the car projects as far as the outside of the wheeh. The above
cut represents the car common'y seen in the regioli.

Each car is provided with an end gate which is hinged at the top
and is kept c'osed by an iron pin fitting into a hole in the iron draw-
bar of the car. This pin must be pulled before the car is dumped.
The car is so placed to be 'oaded in the rooms that the ends opposite
the end gate is nearest to the " face" of the coal, by so p'acing the
car the end with the gate a'ways comes out of the mine facing the
tipple. Each car is a'so furnished with a brake to control it on
grades. The brake commonly used is the oH-fashioned single one,
consisting of a 3 by 12-inch Mock between the whee's operated by a
Jever at the side of the car. This brake has not sufficient power to
contro' the cars on heavy grades and formerily the brakemen had to
insert a piece of wood, called a " sprag," between the spokes of the
wheels. The sprag caught against the bottom of the car as the wheel
revo'ved and stopped it. The toss of many fingers and thumbs
resulted from the use of sprags. Now the douMe brake designed first
by John T. Pierce in 1868, and since much imprQved upon, is used
where grades are heavy. An iron bar passes under the car and
operates, as shown in the cut, a pair of wooden Mocks between the
wheeh on each side of the car. The brake 'ever or handJe is gener-
ally p'aced on the Jeft hand facing the end gate of the car, so that
the driver can handle th brake with his right hand. Wooden han-
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dies are preferred by most operators, as they have more elasticity than
iron.

The wheels revolve on their axles instead of with their axles, as
the wheels of railroad cars do. Mixes having steep gravity planes
have a front board built above the gate eids to keep the coal in place
when the cars are run down the planes.

IRREGULARITIES OF THE "BIG VEIN."

The thickness of the "Big Vein," as well as that of the smaller
seams of coal is variable. In the same mine the coal bed is frequently
fouith both considerably thicker and thinner than its normal size.
it is a general rule that whenever the seam has an unusual thickness
or thinness that there is an area nearby of thinner or thicker coal
respectively, and the average height of the thickest and thinnest part
of the seam is nearly the normal size of the coal bed.

Some inconvenience in mining is caused by the sudden changes in
the pitch of the seam which sometimes upset prearranged plans for
haulage and drainage.

Such a change of pitch occurs in mine No. 3 of the Georges Creek
Coal and Iron Company near ILonaconing. In the trough of the
basin rolls of the coal bed causing uneven grades are also found.

In the works of the Eckhart mine, or Ocean No. 3+, is a small knoll
which dips in all directions.

The area of the Georges Creek Coal basin is paralle' to the genera'
trend of the strata of the Appalachian region, and has a course of
about N. 350 F. The axis also generally inclines gently towards
the northeast. The effect of the inclination of the axis is to produce
a slightly different line of strike or water-leve' line of the coa beds
on either side of the basin. These tines of strike generally diverge
slightly from each other towards the northeast but are not uniform
over any large extent of territory, and the differences are usually too
slight to be notideable. The northern inclination of the axis of the
basin produces a fall of forty feet from the lowest point of the " Big
Vein" at Midland to its lowest point xear the foot of the Consoida-

—
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tion Coal Company's pumping shaft, a distance of three miles.
Between these two points, however, there is an anticlinal ridge which
crosses the axis of the basin and prevents the pumping shaft from
drainiig the workings of Ocean No. it. Faults, clay veins, and
"horse-backs" are rarely found in the "Big Vein" mines of the
Georges Creek region.

• Cleavage planes.—The planes of cleavage of the bituminous coal
beds known as the "butts" and "faces" are either not found at all
or only imperfectly developed in the "Big Vein" of Georges Creek.

The Upper Sewickley coal bed lying about 110 feet above the " Big

Vein" in the central part of the region, however, has this cleavage
well developed, and owing to its resemblance in that respect to the
bituminous coals it received the name of the " Gas Coal Vein" in the
early years of coal mining in the Georges Creek valley. This cleav-

age, which produces the cubical fracture of the gas coals, howver, is

the only point of resemblance that the Upper Sewickley coal bed
bears, to the bituminous gas-coal seams. Some portions of some of
the coal beds have the cleavage while in other benches of the same
seams it does not appear. The lower bench of the "Dirty Niie-foot

Vein," or Franklin seam, in the TJnion Mining Company's mine near
Barton, has no noticeable cubical fracture, in that respect resembling

the "Big Vein." Near the top of the seam, however, a thin layer
of coal is found, which has the cubical fracture well developed,
thus strongly resembling the coal of the Upper Sewickley o Tyson
seam.

SMALL VEINS.

Only within the last three or four years has the development of
the smaller coal seams of the region received much attention, for
only within the last few years have the conditions of labor and the
state of the coal market allowed the operator to mine them at a profit.
Probably no greater drawback to their earlier development has existed
than the inability of the operator to find men to work them at a price
per ton that would offset the freight differential that the railroad coin-

.
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panies have arbitrarily placed upon them for shipment to the sea-
board. The coal of some of the smaller seams is usually of excel-
lent quality and if propefly operated is but slighUy if at all inferior
to the coal of the "Big Vein." AU through the region from one end
to the other the small seams are now being worked. The Consolida-
tion Coat Company now has three mines in the Tyson or Upper
Sewickiley seam from which fuel is supplied to the engines of the
Cumberiland and IPennsyvania Railroad or to the boilers of their
"Big Vein" plants. The Georges Creek Coal and Iron Company
has just compkted a washing p'ant to wash the slack from its small
vein mines by which a smithing coal of excellent quality is obtained,
while the Union, American, New Central, arid Cumberland Basin
mines, operated at the southern end of the basiB, are mining them
extensively.

The coat beds other than the "Big Vein" worked are the " Six-

foot" or Lower Kittanning, the ilipper Freeport, the " Four-foot"
or Bakerstown, the Franklin or " Dirty Nine-foot," and the Tyson,
corresponding to the Upper Sewickky coal bed of Pennsy'vania.
Besides these the Brookville or Buebaugh and Canon or Parker
seams tying below the " Six-foot " vein are mined at Barreilville,
while the Waynesburg, 100 feet above the Tyson, is operated by the
American Coat Company just south of Lonaconing. As far as the
experience of operators in the region has gone, the " Six-foot" and

Tyson seams are found to be subject to more or kss irregu'arity of
thickness and some "horse-backs." The Tyson coal bed is a split
seam, the two benches of which are separated in the mid&e of the
region, by about 18 feet of rock, mainly limestone.

Miners are paid by the ton of 2240 pounds. The present rates of
the region are 60 cents for digging and loading the coal in rooms and
70 ceBts for heading drivers. All other 'abor connected with the
mining of the coal is paid by the day. Miners are paid twice a
month. The operators have no company stores in the State of Mary-
land and the men buy provisions where they pkase. Many of the
'arger companies own houses which they rent to their ernpoyees.
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The miner's picks areusnally sharpened and his tools kept in order
by the blacksmith employed by the operator. One cent a ton is
usually deducted from their earnings to cover this expense. The

companies usually have an arrangement with their men by which one
dollar a month is deducted from the wages of each miner to pay for
medical attendance.

COAL OPERATIONS.

The following operators are engaged in mining the coals of Mary-
land for the general market:

Consolidation Coal Company.
Union Mining Company.
Georges Creek Coal and Iron Company.
Maryland Coal Company.
American Coal Company.
New Central Coal Company.
Cumberland Basin Coal Company.
Georges Creek and Bald Knob Coal Company.
Braddock Coal Company.
Frostburg Coal Mining Company.
Chapman Coal Mining Company.
Piedmont and Georges Creek Coal Company.
Midland Mining Company.
Phoenix and Georges Creek Mining Company.
Piedmont-Cumberland Coal Company.
Moscow-Georges Creek Mining Company.
Cumberland-Georges Creek Coal Company.
Piedmont Mithng Company.
Lonaconirig Coal Company.
Coromandel Coal Company.
G. C. Pattison.
Monroe Coal Mining Company.
Upper Potomac Mining Company.

—
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Datesman Coal Company.
Stoyer Run Coal Company.
Blame Mining Company.
Garrett County Coal and Mining Company.
Davis Coal and Cokb Company.

THE CONSOLIDATION COAL COMPANY.

The Consolidation Coal Company operates the following mines in
the Georges Creek region: Ocean No. 1 at Ocean, Ocean No. 2 at
IFrostburg, Ocean No. 3 at Hoffman, Ocean No. 3 at Eckhart, Ocean
No. 7 at Lord, Ocean No. S at Midland, Frost mine just north of
Frostburg, two mines in the illpper Sewickley seam near Frostburg,
and a mine in the Upper Sewickley at Lord or Ocean No. 7. These

mines extend from the northern end of the town •of Frostburg to
Midland, and occupy the greater part of the northern half of the
Georges Creek coal basin.

Ocean No. 1.—The plant and opening of Ocean mine No. 1 of
the Consolidation Coal Company at Ocean Station on the Cumber-
land and Pennsylvania Railroad, lie a mile to the east of the center
of the coal basin. The mine is entered by a slope and the coal from
a large area of "Big Vein" lying in the center of the basin is
brought to the surface through this openilig. The average thickness
of coal of this nnne is abdut nine feet. The workings extend to the
northeast nearly to the workings of the old Borden shaft. They j oju

Ocean No. 7 to the west., the Georges Creek Coal and Iron Com-
pany's mines No. 1 and No. 4 on the south, and Ocean No. 8 on the
southeast and east.

About 600 men were employed and 35 mules used in the under-
ground operations of this mine in 1902, the maximum daily output
of the mine for that year being about 000 tons. The loaded mine
cars in "trips" of 27 cars are hauled up a single-track incline to the
surface and landed close to the tipple by an 18 x 36-inch double
cylinder geared engine which operates two drums 3 x 8 feet. One
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of these drums winds a haulage rope 1 inch in diameter which pulls
the "trip " up the incline. A full day's work at Ocean No. 1 con-
sists of 31 "trips" of 27 cars each. The other drum winds a tail-
rope * inch in diameter which is attached to the end of the "trip"
(or train) of cars nearest the mine. The grade of the inclined plane
at the mouth of the mine is 12 feet in 100 feet' and is steep enough
close to the entrance of the mine for the empty "trip" going in to

cj

FIG. 36.—Sketch of Track Arrangement at Ocean No. 1, Consolidation Coal
Company.

pull 'the haulage rope with it. As the inclined plane approaches the
center of the coal basin the grades become less and finally are not
sufficient for the mine cars to run by gravity so that a tail-rope is
required to return the empty cars to the point in the main heading
whence they are taken by 'a compressed-air kcomotive weighing
30,000 pounds and distributed to the side entries. This Jocomotive
is supplied with compressed air by a duplex three-stage Corliss com-
pressor situated on the surface. The compressed air at a pressure

flazn, 5&Iio,.,

a

• c. 200 fl'
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of 850 pounds per square inch is forced into the iuine through pipes

and the locomotive is charged from this pipe-line. One Ingersoll-

Sergeant, one Sullivan, and two Harrison coal-mining machines were

working in this mine in 1901, the power used to operate them being

compressed air, which is supplied through pipes at a pressure of

about 100 pounds to the square inch by a duplex Corliss air com-

pressor 16 x 18 x 36 inches stationed in the main power house on

the surface. This air compressor also furnishes power to work two
duplex Worthing pumps (12 x 14 x 10 inches), one Cameron pump
12 x 7 x 13 inches, and one duplex Jeanville pump 14 x 14 x 36

inches, all located within the mine. The plant includes a reserve
straight line compressor 12 x 16 x 36 inches for emergencies.

The ventilation of this mine as well as that of Ocean No. 8 is
accomplished by two direct-connected Guihal fans with spiral casings.
The larger of these fans has a diameter of 25 feet, the smaller 15
feet. A battery of eight return-tubular boilers (five of which are
60 inches in diameter and 16 feet long) supplies steam at a pressure
of 100 pounds to the square inch to the tail-rope engine, the air com-
pressor which charges the mine locomotive, the air compressor which
supplies air to the pumps and mining machinery, and the two fans.

The coal is worked in this mine, as in nearly all of the mines of

the Consolidation Coal Company, by the room and pillar system. A

pillar of coal 50 feet thick is usually left between the parallel entries
and the rooms are driven 12 to 14 feet wide, the point lines of the
rooms being usually 55 feet apart so that a pillar of coal about 40
feet thick supports the rooms until the pillars are drawn. The

length of rooms or the distance between each set of parallel side en-
tries is usually about 500 feet. The mine cars used at Ocean No. 1
as well as Ocean No. 7 have a capacity of 5400 pounds of coal and

weigh 1600 pounds when empty. The gauge of mine car track is 3

feet. The mine is mainly drained by the water tunnel which empties
into Georges Creek three-fourths of a mile below the mouth of Ocean
No. 1 and close to the entrance to the drift of Ocean No. 8.

—
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Ocean No. 2 of the Consolidation Coal Company is a drift on the
western outcrops of the "Big Vein" and on the western edge of the
town of Frostburg. The mine has no railroad connections and the
coal is loaded into wagons for use as local domestic coal.

The capacity of the mine is 60 tons as a maximum. Ten men
are employed, and three mules do the haulage of the mine. The
coal is mined by pick-work exclusively. The ventilatioi is natural
and the mine is drained by the other workings of the Consolidation
Company that lie below it in the center of the bain. The gaugO of
mine car tracks is 3 feet and the cars weigh 1200 pounds empty and
are loaded to contain a ton of coal.

Ocean No. 3, known also as the Hoffman mine of the Consolida-
tion Coal Company, has its tipple on the end of the Eckhart branch
of the Cumberland and Pennsylvania Railroad, a mile south of the
Eckhart mine and like the latter is a slope on the eastern outcrop of
the "Big Vein." Four hundred and sixty men and 23 mules were
used in the operation of this mine in' 1901 and the maximum daily
output was 1500 tons of coal. A duplex stationary engine geared
to a drum 6 feet in diameter winds a wire rope, which pulls the
loaded mine cars up the slope and lands them on the surface. The
empty cars return into the mine by gravity, pulling the rope in with
them to the foot of the slope. Two compressed-air motors weighing
30,000 pounds each, bring the loaded cars to the foot of the slope
and distribute the empties into the headings. Eleven compressed-
air motors weighing 1000 pounds gather the cars in the rooms. The
motors are supplied with air from the high-pressure compressor lo-
cated at the Pumping Shaft. Eight pumps with an average capacity
of 100 gallons per minute drain the mine• and a direct-connected
Guibal fan 20 feet in diameter constructed for either compressed
or exhaustive ventilation furnishes it with air. Four return-tubular
boilers 1. feet long and 60 inches in diameter suppTy steam to the
fan pumps and stationary engine.

The usual pillar and room system is employed in this mine for
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working the coal. Rooms are driven 12 to 14 feet wide. In the
newer working of the mine the centers of the rooms are usually 100
feet apart, and 00 to 400 feet is left between each pair of parallel
headings. In the older workings the rooms were driven with 35
feet between centers and the intervals between headings were greater.
The coal is 9 feet thick and is mined exclusively by pick-work. The

ntine cars are loaded to contain 5400 pounds of coal and weigh 1600
pounds when empty. The gauge of tracks is 3 feet. The tipple
consists of a balance cradle, the framework supporting it being of
wood. A short tramway connects the mouth of the slope with the
tipple.

Ocean No. 3.—At Eckhart, lj miles east of Frostburg, the Con-
solidation coal Company operate their Ocean mine No. 3-i, a slope
on the eastern outcrop of the "Big. Vein." Ninety men are em-
ployed, three mules are used, and the daily output of the mine is
250 tons. A 14 x 30-inch double cylinder geared engine with a
drum 6 feet in diameter and 3 feet wide pulls the loaded mine cars
up an incline to the surface and drops the empty cars back into the
mine. A tram road connects the opening of the mine with the tipple
on the Eckhart branch of the Cumberland and Pennsylvania Rail-
road. The mine is supplied with air by a Guibal fan 16 feet in
diameter with belt connection, constructed for either exhaustive or
compressive ventilation. The haulage engine and fan are supplied
with steam by two return-tubular boilers 15 feet long and 54 inches
in diameter. No coal-mining machinery is used. The mine is
drained by the pumps at the Pumping Shaft two miles southwest of
the opening of the shaft. The workings of the Eckhart and the
IHIoITman mines join and frequently rooms are driven and the coal
brought to the surface up the Hoffman slope while the coal from the
pillars between the same rooms is shipped from the Eckhart tipple.

Ocean No. 7.—Ocean mine No. 7 of the Consolidation Coal Com-
pany is situated at the head of Woodland Run on a branch of the
Cumberland and Pennsylvania Railroad about halfway between
Frostburg and Lonaconing ahd a mile west of the center of the
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Georges Creek Coal basin. The coal operated is the " Big Veiii,"
which in this mine is about 9 feet thick. In 1902 about 750 men
were employed at this mine and 37 mules were used in the inside
work. Three thousand eight hundred and eighty long tons of coal
have been loaded at this mine in one day, over one tipple. The coal
is mined front each side of the narrow valley or ravine in which the
tipple and tracks are located. On the northwest side of the valley
the coal is mined to the rise, a steam locomotive weighing 14,000

0

FiG. 37.—Sketch showing Track Arrangement, Ocean No. 7, Consolidation Coal
Company.

pounds pushing the empty cars 1400 feet into the mine through one
entry and the loaded coal cars running out to the tipple through an-
other entry by gravity. The " Big Vein " coal that lies between
these openings and the outcrop of the western edge of the coal basin
is brought to the surface through these drifts. The main opening of
this plant, however, is on the southwest side of the ravine and through
it a large area of coal that lies to the dip is brought to the tipples.
This main opening is made secure by a substantial brick arch of
sufficient diameter for two mine car tracks to eiiter. A short dis-
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tanCe inside of the mine the two tracks diverge, one passing under the

other, descending in two directions to the south and southeast toward
the workings of Ocean No. 1 and the center of the coal basin. The

loaded cars are pulled in " trips" of 28 or 30 ears up the least steep
of these slopes or inside incline planes and landed just outside of the

mouth of the mine, by an engine located on the surface operating a
double drum and winding a 1*-inch pulling rope. From the mouth
of the mine the loaded cars run by gravity to the tipples. From the

tipples the empty mine ears return towards the mine by gravity as
far as they will run and then are taken in " trips " of 28 to 30 ears
by a locomotive weighing 30,000 pounds up the grade to the mouth
of the mine where a finch tail-rope is attached and the "trip " of

cars is pulled into the mine and the cars hauled to the various head-
ings, whence they are taken by the drivers with mules and distributed

to the rooms. The loaded mine cars are brought up the steeper of
the two inside slopes in "trips" of 17 or 18 cars and landed on the
surface by another stationary engine operating a drum and winding
a 1*-inch rope. These loads are then hauled by the locomotive to a
point where they will run by gravity to the tipples. From the tipples
they are returned to the mines in the same manner as the cars from
the other slope. The grade of the steeper inside slope is sufficiently
heavy for the empty cars gohg down the slope to take the pulling
rope in with them and a tail-rope is therefore unnecessary.

For ventilating the workings of Ocean No. 7 two direct-connected
fans of the Guibal pattern with spiral casings are used, one having
a diameter of 12 feet and the other 25 feet. They are constructed

so that they can be used for either exhaustive or compressive ventila-

tion. Steam is supplied to the stationary engines and fans by six
return-tubulaT boileTs, three of which are 50 inches in diameter and
14 feet long and three are 60 inches in diameter and 16 feet long.
The mine is mainly self-draining through the water-level drainage
tunnel that Tuns through the center of the coal basin and empties
into Georges CTeek below the mouth of Ocean No. 8 at Midland.

-a
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One pump only is used, having a capacity of 150 gallons of water
per minute.

The coal from Ocean No. 7 is dumped into the railroad cars on
the branch of the Cumberland and Pennsylvania Railroad over two

FIG. 38.—Sketch showing Main Tipple, Ocean No. 7, Consolidation Coal
Company.

tipples, in addition to which the plant has a tipple for supplying
locomotives with fuel as well as a tipple and chute for loading wagons
with coal for local domestic use. The main tipple is constructed to
screen the coal and load the lump and nut coal into two box cars at
once, and the slack at the same time into a gondola or flat railroad
car standing on a third track under the tipple.



MARYLAND GEOLOGICAt SURVEY 569

The chute of this tipple is also furnished with folding steel iron
flaps or doors which shut down and cover the screen when run of mine

coal is to be loaded. When the screens are covered run of mine coal
can be loaded into cars on either of the outside railroad tracks shown
in the sketch but not onto cars on the middle track. The loaded mine
cars are dumped at this tipple by means of a piston rod working in a
cylinder operated by compressed air. To the end of the piston rod
two chains are attached which pass over two pulleys or small sheaves
and are fastened to each side of the hind end of the tipple. By this
appliance the cars are raised and dumped onto the screen.

FIG. 39.—Sketch showing Rocker for Dumping Coal used by Consolidation Coal
Company.

The three other tipples of this plant are of the rocker pattern,
designed by Mr. B. S. Randolph, which is very simple in construction
and effective in its action. The T-rails iire bolted to two flat strap
iron " rockers." As the car is run onto the tipple and strikes the
horns, itá momentum tips the rockers. towards the chites. The end
gate of the mine car being latched by a lever projecting beyond the
side of the car, the lever strikes an iron loop bolted. to the side of the
tipple. The end gate is unlatched and opens, allowing the coal to fall
into the chute. The rocker is kept in place by iron pins in the frame,
work underneath the rockers which fit into slots or notches in the
rocker. The chute over which the run of mine coat is mainly loaded
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is sprinkled with water from a pipe above to induce the coal to slide
in it more freely.

The coat in Ocean No. 7 is mined both by pick and by coal-mining
machines. Six machines were in use in this mine during the past
year; all of them being the "puncher" type, one Harrison and five
ingersoll-Sergeant mining machines. Mine cars are of the pattern

of Track Arrangement, Ocean No. 8, Consolidation Coal
Company.

common to the Consolidation Coat Company, and the gauge of the
mine tracks, as of all the plants of this company, is three feet. The
rooms are usually driven in Ocean No. 7 with centers 65 feet apart.

Ocean No. 8 of the Consolidation Coal' Company has its tipple on
a siding of the Cumberland and Fennsyvania Railroad on the west
side of Georges Creek close to Midland station, the workings of this
mine adjoining those of Oceaji No. 1 and No. 4 of the Georges Creek
Coat and iron Company. The mouth of this mine is about three-
fourths of a mile east of the middle of the t3oa basin and the main

)

Fio. 40.—Sketch
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heading, driven southwest nearly on the strike of the coal, takes out
the coal that lies to the rise toward the east between it and the out-
crop line formed by the erosion of the waters of Georges Creek. An
area of coal adjoining this mine also on the east was formerly oper-
ated at this point by the Big Vein Coal Company. The present mine
was opened and operated by the Consolidation Coal Company in
May, 1902; in December of that year the daily capacity was 250 tons
of coal. Fifty-three miners and twelve outside employees were en-
gaged in mining and shipping this coal. A four-ton compressed-air
motor is used to bring the coal from the interior of the mine to the
tipple and the same motor is used to return the empty cars into the
mine. The motor is supplied with air from the high-pressure com-
pressor or locomotive charger stationed at the plant of Ocean No. 1.
The mine is also ventilated by the fans of Ocean No. 1 and most of
the water generated in the mine flows out through the workings of
Ocean No. 1 into the main drainage tunnel which has its outlet to
Georges Creek almost immediately underneath the entrance to the
mine. The drainage tunnel was driven from Georges Creek at Mid-
land about 700 feet through rock to tap and drain the "Big Vein"
at the bottom of the coal basin. From the point where the drainage
tunnel taps the " Big Vein" a water-level heading was driven through
the basin and this heading now drains the Georges Creek Coal and
Iron Company's mine No. 1 as well as Ocean Nos. 7 and S and the
upper workings of Ocean No. 1.

Frost mine.—On the west side of the Cumberland and Pennsylva-
nia Railroad at the head of the valley formed by Jennings Run and
directly opposite Union mine No. 1 of the Union Mining Company,
is the Frost mine of the Consolidation Coal Company. The tipple
of this mine is within a few hundred feet of the lower end of the Y
or switchback of the' Cumberland and Pennsylvania Railroad and i
located where the engines stop so that they can take on coal before
switching into or from the Y. The tipple is chiefly constructed for
the purpose of coaling engines. About 1000 feet of tram road con-
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nect the mine with the tipple and horses or mules are used for haul-

age. Before coming upon the tipple the mine cars enter a long shed
covered with corrugated iron and built upon trestle work. The

cars are run into this shed and held in readiness for coaling locomo-

tives. The coal mined is the " Big Vein" and is about 9 feet thick
and the workings of the mine are in the direction of and partly under

the town of Frostburg. Twenty men and three mules are employed
and the daily capacity of the mine is 75 tons. The ventilation is

natural and the mine is self-draining. The mine cars are of the
style and capacity common to the Consolidation Coal Company.

Upper Sewicicley mines.—At the upper end of the Y of the Cum-
berland and Pennsylvania Railroad a mile and a half northeast of
Frostburg, the Consolidation Coal Company has opened a mine in
the Upper Sewickley or Tyson coal seam for the purpose of coaling

the locomotives of the Cumberland and Pennsylvania Railroad.

Ju&t south of Frostburg the company has an opening in the same
seam to supply fuel to the town, and at Lord the boilers of the plant
of Ocean No. 7 are fired by coal mined from an opening in the Upper
Sewickley coal seam. The coal mined from these mines in the Up-
per Sewickley seam has proved very satisfactory for the purposes for
which it is used but the company has not as yet put it on the market.

Pumping station.—In addition to the numerous mines it operates
the Consolidation Coal Company maintains a pumping station for
the purposes of draining portions of the company's mines which lie
in the bottom of the basin. The pumping shaft is located at very
nearly the axis of the basin, a mile and a half west of the mouth of
Ocean mine No. 3 (Hoffman), the lower workings of which it drains.
The shaft is sunk to the "Big Vein" and is about 250 feet deep. It
has no railroad connections for shipping coal, although it is but a
few hundred yards from the Cumberland and Pennsylvania Railroad.
Only enough coal is mined and housed at the shaft to supply the boil-

ers which operate the pumps and compressors located at this plant.
The coal from the shaft is shovelled from the mine cars into the
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fire-boxes of the 6:ton return-tubular boilers 16 feet long and 60
inches in diameter with which this plant is equipped. About forty
men are employed and two mules are used for haulage purposes. The
equipment consists of a geared hoisting engine. One three-stage
compound Norwalk air compressor, having a capacity of 500 cubic
feet of air per minute, two straight-line compressors with capacities
of 300 cubic feet per minute each and one duplex Corliss air com-
pressor with a capacity of 1400 cubic feet per minute. The pumps
installed at this plant are one duplex compound condensing pump
with a capacity of 2500 gallons per minute, two duplex pnmps with
capacities of 1100 gallons per minute each, and one Cameron pump,
the capacity of vhich is 300 gallons per minute.

UNION MINING COMPANY AND COMPANIES ASSOCIATED WITH IT.

The Union Mining Company, the New York Mining Company, the
Barton and Georges Creek Valley Coal Company, and the Potomac
Coal Company, for all of which the Black, Sheridan, and Wilson
Company are the selling agents, operate the Union Mine No. 1, just
north of Frostburg; Union Mine No. 2, a mile north of Frostburg;
Carlos Mine No. 1, near Carlos; Carlos Mine No. 2, near Carlos;
and the Potomac mine near Barton.

Union No. 1.—The plant of Union mine No. 1, operated by the
Union Mining Company under lease from the Consolidation Coal
Company, is situated on a siding of the Cumberland and Pennsyl-
vania Railroad at the head of the valley of Jennings Run and on the
northern limits of the town of Frostburg and iaot far from the north-
ern end of the Georges Creek coal basin. The coal worked is the
"Big Vein," which in this part of the region is ordinarily between
8 and 9 feet thick. In 1902 275 men were employed and 27 horses
used for hauling, and the maximum daily output of the mine was
1150 tons of coal. The entrance to this mine is a drift a mile long
through the old New Hope mine. A gravity plane 1200 feet long
with 11-inch rope is in operation in the mine, and tandem teams of
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horses transfer the mine ears from the plane a mile inside of the
mine mouth to the tipples and return the empty cars to the plane.
Two tipples, side by side, load the coal into the railroad cars. One

of these tipples dumps the coal onto a plain chute for shipping run
of mine coal, the other passes the cbal over a screen and separates the
stock from the lump, loading the two grades of coal into separate rail-
road cars. Both tipples are of the ordinary T-rail pattern with back-
balance weight attached, and at the tipple loading run-of-mine a
Townsend pin-puller is used. The mine is self-draining and is ven-
tilated by a fan 16 feet in diameter having a capacity of 18,000 cubic
feet per minute and supplied by a 35-horsepower return-tubular
boiler. The gauge of mine car tracks is 4 feet which is the greatest
width of track used in the region. The mine cars weigh 2040 pounds
empty and contain 3 gross tons of coal when loaded. The coal is
mined exdusively by pick-work.

Union No. 2.—On the east side of the Cumbed and and Pennsyl-
vania Railroad and the valley of Jennings Run, two miles northeast
of Frostburg, the New York Mining Company operate their Union
mine No. 2. In 1902 this mine was cajable of producing 1400 tons
of coal daily and employed over 400 men. The coal mined is the
"Big Vein," about 8 feet thick with a slate band between the two
benches, and is mined exclusively by pick-work. The mine has a
double drift opening. Thirty-five horses are used for underground
haulage and the coal is brought to the surface by tandem teams. The

tipple, a Mitchell dump, on a siding or back switch of the Cumber-
land and Pennsylvania Railroad is close to the mouth of the mine.
The drainage is natural. The mine is ventilated by two fans of 12
and 16 feet diameter, one supplying exhaustive and the other com-
pressive ventilation. The gauge of mine track is 4 feet. The mine
cars weigh 2040 pounds and are built to contain 3 tons of coal.

Carlos Nos. 1 and 2.—At the end of the Carlos branch of the
Cumberland and Pennsylvania Railroad a mile and a half west of
the axis of the coal basin the Barton and Georges Creek Valley Coal
Company operates Carlos minds Nos. 1 and 2, the entrance to which is
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a slope in the "Big Vein" near the western edge of its outcrop. In
1902 the mines had a maximum daily output of 1100 tons of coal and
350 men were employed in operating them. The coal is brought to the
surface up a slope 2400 feet long by a double 14 x 18-inch haulage
engine winding a wire rope an inch in diameter on a drum (54 x 48
inches). A gravity plane 1200 feet long connects the mine with the
tipple. For underground haulage two gravity planes 800 and 500
feet long respectively and 27 horses are required. No pumps are
needed as the mines are naturally drained and no mining machinery
is used. The ventilation is accomplished by two fans, which force
air into the. workings. The diameters of the fans are 16 and 10 feet
respectively and their combined capacity is 3000 cubic feet of air per
minute. The hoisting engine and fans are supplied with steam by
three boilers, two of which are of a locomotive type and have a rated
capacity of 50 horsepower each, and the third is upright and of 20
horsepower rated capacity. The gauge of mine car tracks is 4 feet
and the mine cars weigh 2040 pounds when empty and hold 3 tons
of coal.

Potomac mines.—Tn 1903 the Potomac Coal Company opened a
drift mine in the Franklin or "Dirty Nine-foot" vein on the south
side of the valley of Moores Run, three-fourths of a mile east of Bar-
ton. The mine is developed to produce nearly 100 tons of coal per
day and gives employment to about 25 men. Three mules are used.
A short, teep gravity plane of three rails connects the entrance of
the mine with its tipple on the Union Mining Company's (48-inch
gauge) railroad. Over this tipple the small mine cars, holding about
a ton of coal when topped, are dumped into larger ears containing
about three tons of coal. The latter are run by a small locomotive
to the tipple of the Union Mining Company's old Potomac and Bar-
ton "Big Vein" mines, on a siding of the Cumberland and Penn-
sylvania Railroad, one-quarter mile below Barton. The tipple is an
old-fashioned rolling saddle that empties the tramway cars sidewise
into the railçoad cars by rolling the former over on their sides. In
this mine the bottom bench of the "Dirty Nine-foot" seam is worked.

S
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The bench varies from 22 to 36 inches in thickness. The mine is

opened by a double-entry system. The rooms are intended to be 14

feet wide. In entries holes for shooting down the top are drilled in

a thin layer of coal and the roof is blown down to give sufficient head

room for men and mules.
Until the present year the Potomac Coal Company operated a mine

in the Bakerstown or "Four-foot" vein on the south side of Moores

Run just west of the mine just described. This nine in 1902 em-
ployed 75 men, worked 7 mules, and had a maximum output of

300 tons of coal daily. At present this mine is idle. A fan 20
feet in diameter, used compressively, ventilated the works and an 80-

horsepower horizontal tubular boiler supplied the power to drive the

fan. Small mine cars (1500 pounds capacity) were dumped over

the tipple of the mine into the tram-road cars and transferred by the

locomotive to the Potomac tipple. The mine lies just above the
water-level of Moores Run and is naturally drained. The room and

pillar system of mining is used. The rooms are 15 to 20 feet wide

with a pillar of equal thickness between them.

TIlE GEORGES C1tEEK COAL AND IltON COMPANY.

The Georges Creek Coal and Iron Company now operate four drift
mines in the Pittsburg seam or "Big Vein" and have lately opened
two mines in the TIpper Sewickley or Tyson seam. The" Big Vein"
mines operated are Mines No. 1 and 4, a mile north of Lonaconing;
Mine No. 3 or Pine Hill, one and a half miles northeast of Lonacon-
ing; Mine No. 12, two miles northeast of Lonaconing; Mines No. 9
and 10 or Columbia, two and a half miles above Lonaconing. The

Upper Sewickley mines are No. 16 and No. 17.
"Big Vein" Mines No. 1 and No. .4 of the Georges Creek Coal

and Iron Company lie on the. west side of the Georges Creek valley
three-fourths of a mile north of the corporate limits of the town of
Lonaconing. The entrances to the two mines are close together. No.

1 mine has connections with and tipples on both the Cumberland and



578 ItEPORT ON THE COALS OF MARYLAND

Pennsylvania and the west branch of the Georges Creek and Cumber-
land railroad. The coal from No. 4 ntine is loaded only into railroad
cars upon the tracks of the former road. Tn 1902 the daily capacity
of mines No. 1 and INo. 4 was 850 tons, and 170 men and 8 horses
were employed. The coal is brought from the interior of the mines
to the surface by a double tail-rope system operated by a stationary
engine on the surface having four drums 6 feet in diameter and 3 feet
wide and winding a k-inch hemp-center steel-wire rope. The en-
gine is supplied by a 150-horsepower return-tubular boiler. At the
mouth of the mines the tail-rope is disconnected and the loaded cars
run themselves by gravity down an eight per cent grade to a landing
near the tipple on the Cumberland and Pennsylvania Railroad,
whence they are run by hand into the tipple. The empty cars, after
being dumped, run from the tipple by gravity back towards the mines.
The track on which they return is long enough to hold 30 empty cars
at a time. This track is constructed with a sufficient grade so that
the front car of each "trip " of 30 empty cars to be pulled into the
mine will run to the place where the main pulling rope disconnected
from the "trip " of loaded cars can be attached to it.

When mine cars from mine No. 1 are to be run to the tipple on
the Georges Creek and Cumberland Railroad the tail-rope is discon-
nected from the front end of the "trip" of loaded cars when it
reaches the mouth of the mine and in place of it one end of a "cut-
off" rope or long link is attached to the front end of the "trip."
The "cut-off" rope passes out the center of the track to a "bull
wheel" near the tipple, around this wheel and returns along the side
of the track to the mouth of the mine. The tail-rope, which is dis-
cQnnected from the "trip," is attached to the other end of the "cut-
off" rope, and the tail-rope then pulls the "trip" of cars to the tipple
on the Georges Creek and Cumberland Railroad, taking the pulling-
rope, which is still attached to the other end of the "trip," with it.
When the "trip" of empty cars is brought back to the mouth of the
mine by the pulling-rope, both ends of the "cut-off" rope are brought
back to the mouth of the mine where it is disconnected from the
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"trip" and tail-rope and the latter is replaced on the hind end of
the "trip " going into the mine. The cut-off" rope is thus left in
position for connecting into the haulage system when needed. The
main tipple of mines No. 1 and No. 4 on the Cumberland and Penn-
sylvania Railroad is a Mitchell tipple with an iron basket attach-
ment. The coal is first dumped into the basket and then the basket

FIG. 42.—Sketch of Basket employed in Loading Cars by Georges Creek Coal
and Iron Company.

containing the coal is lowered into the railroad cars, the main object
of the basket being to prevent breakage of the coal and therefore ob-
tain a greater percentage of lump coal. The basket is suspended by
a wire rope wound around a drum. The weight of the coal from a
mine car dumped into the iron basket causes the basket to descend,
the drum is turned and another wire rope with a weight attached
is wound upon a drum of larger diameter on the same shaft as the
smaller drum. When the basket has been lowered to the desired
height it is opened by chains which connect it with the framework
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of the tipple. When the coal is emptied from the basket the weights
atached to the rope of the larger drum wind the basket rope upon
the smaller drum again and lift the basket up to the level of the floor
of the tipple. The basket is controlled by a brake band on the larger
drum which is operated by a lever. In addition to the Mitchell
tipple the dump has also a chute for loading box cars. On the
Georges Creek and Cumberland Railroad the tipple for loading the
coal from mine No. 1 is of the ordinary frame back-balance pattern.

The entrances to mines No. 1 and No. 4 are close together and are
very nearly at the center of the coal basin. Mine No. 1 reaches the
coal that lies on the western slope of the basin and is self-draining
while No. 4 is in that part of the "Big Vein" coal lying in the
center of the basin and on its eastern slope. The grades in the latter
mine are very irregular even on the general line of strike of the coal
basin where one would expect to find a nearly uniform water—level
grade. Mine No. 4 is partly drained by a connection with the Con-
solidation Coal Company's drainage tunnel and at present no pumps
are needed for draining either of these mines.

Two fans of Guibal pattern of 12 and 20 feet diameter respectively
furnish exhaustive ventilation to mines No. 1 and No. 4. The fans
are supplied by steam from the same boiler that supplies the station-
ary haulage engines. The gauge of the mine car tracks used at these
two mines is 3 feet and the cars weigh 1800 to 2000 pounds when
empty and have a capacity of 2f tons of coal. No coal-cutting or
mining machinery is used in either of these mines or in any other of
this company's mines in the Georges Creek region. The "Big Vein"
coal is from 10 to 11 feet thick in these mines.

Mines No. 9 and 10.—On the east side of the Georges Creek val-
ley between Midland Junction on the Georges Creek and Cumberland
Railroad and the town of Midland is a series of drift openings known
as mines No. 9 and 10 of the Georges Creek Coal and Iron Com-
pany. The capacity of the mines is 160 tons per day and 40 men
are employed. The "Big Vein," about 10 feet thick, is mined from
these drifts and the coal i shipped by the Georges Creek and Cum-
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berland Railroad. The coal is brought to the tipple by two gravity
planes 900 arid 700 feet long. The main drift is at the extreme
southern point of the coal outcrop on the hill above Midland Junc-
tion. The longer plane connects this opening with the tipple. The

surplus power of the longer plane is utilized to bring loaded mine
cars from two openings which are lower than the main opening up
an incline to the top of the plane. A wire rope is connected with
the rear end of the loaded "trip" going down the plane. The rope
then passes around a bull-wheel and down the incline to the open-
ings at the foot of the incline where the end of the rope is fastened
to the car to be brought up. The rope is carried down the incline
by the empty car, the rope acting as a brake to the car in its descent
down the incline. The shorter outside gravity plane is used to
bring the coal from another drift close to the town of Midland to the
tipple and a tram road 700 feet long connects the drift with the plane.
The tram road has a grade of 14 per cent in favor of the loads and
the cars are hauled over it by horses.

The main mine has an inside gravity plane 900 feet long as well
as an inside incline for lowering cars. The grade of the latter in-
cline is not over S per cent and a single bull-wheel serves to run down
the loaded cars and bring up the empty ones, the two being con-
nected with a wire rope which passes around the wheel. A brake-
man rides on each "trip" and the cars are controlled entirely by the
brakes. Two cars are run in a "trip" on both the outside and in-
side planes and usually the same number of cars are run at once on
the inside and outside inclines. The gauge of the mine car tracks
is 3 feet 6 inches and the mine cars weigh 1800 to 2000 pounds and
are loaded to hold 2f tons of coal. The drainage and ventilation
are both natural. The coal is mined exclusively by pick-work. The
usual room and pillar system of mining is used. The cover of the
coal is not great and rooms are driven 14 feet wide with point lines
40 feet apart.

Mine No. 3 or P1/ne Hill m'ine.—Three-quarters of a mile to the
east of the openings of mines No. 1 and No. 4 and on the opposite
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side of the valley and railroads from them is mine No. 3 of the
Georges Creek Coal and Iron Company, also known as Pine Hill
mine. The coal worked is the "Big Vein," which is from 10 to 11
feet thick and has the same average section as the coal in mines No.
1 and No. 4. Seventy-five men and 7 horses are employed to pro-
duce a daily output of 250 tons of coal. At No. 3 mine the coal bed

lies high up on the hill on the eastern rim of the coal basin and a
rather steep gravity plane 1200 feet long connects the openings of
the drifts with the tipple on the Cumberland and Pennsylvania Rail-
road. Two loaded cars descending bring two empty ones to the top
of the plane. The grades of the coal bed within the mine are irregu-
lar and in many places, especially near the eastern outcrop, very
steep and two inside gravtty planes, one 600 feet long the other 1200
feet long are necessary to land the loaded mine cars inside of and
near the mouth of the mines. From there they are transferred by

.

FIG. 43.—Sketch showing Track Arrangement, Union Nos. 9 and 10, Georges
Creek Coal and Iron Company.

a
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horses to the top of the outside plane. The drainage and Ventilation

are natural. The great difference in the elevations of the eastern
outcrop and the western outcrop of the coal at the mouth of the drifts

produces a natural draught more than sufficient for the requirements

of the mine. The room and pillar system of mining is employed.

The cover on the mine is not as heavy as of mines No. it and No. 4

and in mining smaller pillars are left between the rooms, the latter

being 14 feet wide with centers 40 feet apart so that a pillar of

coal of about 25 feet is left between them.

In the workings of this mine along the eastern outcrop of the coal

bed the grades are so steep that the loaded mine cars have sometimes

to be let down to the headings with a wire-rope passing around a

bull-wheel near the face of the room. The mine car tracks of this
mine have a gauge of 3 feet 6 inches and the empty cars weigh 1800

to 2000 pounds and are loaded to carry 21 tons of coaL The tipple

is of the ordinary back-balance pattern with Townsend automatic pin-

puller and dumps sidewise into the railroad cars.
The tipple has also an incline for raising props and mine timber,

the surplus power of the loaded cars coming down the gravity plane

being utilized to lift a mine car of props from the prop yard to the

top of the tipple. This is accomplished by connecting the car to be

raised by a wire-rope to the rear end of the empty "trip" going up

FIG. 44.—Sketch showing arrangement of Tipple and Prop-lift, Pine Hill,
Georges Creek Coal and Iron Company.
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the plane. When the car of props or timber reaches the top of the
tipple the " trip " is stopped, the rope disconnected both from the
car and the "trip." One end of the rope is then fastened to a double
drum turning on one axle built beneath the tipple and the rope is
wound back upon the drum by a weight which operates it. When
the car is to be let down the short incline to be loaded with timber this
rope is connected to it and the descent of the car is controlled by a
brake band applied to the larger drum. As the car descends it winds
the rope upon the smaller drum and lifts the weight that in its de-
scent winds back the pulling rope upon the larger drum.

Mine No. 12 of the Georges Creek Coal and Iron Company is a

drift mine in a detached area of the "Big Vein" that lies on the east
side of the Georges Creek valley near the eastern rim of the coal
basin, midway between mines No. 3 and No. 9 of the same company.
The mine is connected with the Georges Creek and Cumberland Rail-
road over which the coal from it is shipped, by a 4-rail gravity plane
2200 feet long. The tipple is of the usual plain chute type common
to the region. This mine was opened and coal first shipped from it
in 1903.

Upper Sewicicley or Tyson seam mines.—Mine No. 16 of the
Georges Creek Coal and Iron Company is a drift opening in the
upper half of the Upper Sewickley, Tyson, or " Three and a half-
foot" seam on the hillside just above the opening of the drift of mine
No. 1 (" Big Vein"). A retarding conveyor and washing plant
for this mine has just been put in operation. The mine was opened
in 1903 and the output is as yet limited. The plant of this mine,
which has just been built, consists of three 150-horsepower horizontal
tubular boilers. A 238-horsepower engine drives an electric gener-
ator, which in turn supplies the power for two stationary ekctri
motors, one of which (of 40-horsepower) operates the end'ess rope of
the retarding conveyor, the other a 30-horsepower motor runs the
machinery that washes and elevates the washed coat from the washer
to the storage bins.

The coal is brought from mine No. 16 to the tipp'e by the retard-

.

I
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ing conveyor 1000 feet long. At the lower end of the conveyor the
coal passes over a screen. The lump coal is loaded directly into the
railroad cars and the screened coal is transferred by a screw con-
veyor to the washer. The washed coal is elevated into the storage
bins from which it is loaded into cars on a siding of the Cumberland
and Pennsylvania Railroad as it is needed for shipment. The elec-

tric generator also supplies power for a four-ton electric motor for
haulage in mines No. 16 and No. 17. The mine will be equipped
with a 12-foot Guibal fan, which will also ventilate mine No. 117.

Mine No. 17 is a drift into the same coal bed as mine No. 16 and
its entrance is on the hillside just above the mouth of the old drift
of the Georges Creek Coal and Iron Company's "Big Vein" mine
No. 4. A short, steep gravity plane connects the mine with its
tipple on the Georges Creek and Cwnberland Railroad and a tram-
way 2200 feet long joins it with the retarding conveyor near mine
No. 16. A four-ton electric motor transfers the coal from the mine
to the conveyor over the tramway. The tipples of mines No. 16 and
No. 17 are entirely independent of those used for loading coal from
the "Big Vein" mines in their vicinity. A temporary wooden stack

is used for ventilation. The interior workings of mines No. 16 and
No. 17 will eventually meet and the haulage and ventilating systems
of mine No. 16 will be extended into this mine.

A panel system of mining is employed in both mines No. 16 and
No. 17. Rooms are driven in sets or panels of ten as the side entries
advance. Each panel is separated from the next by a barrier pillar.
The pillars between the rooms are drawn as soon as the rooms of each
panel are up. After the pillars are drawn the haulage ways are re-
tained by the necks of the rooms and a protecting stump which is left
below the return airway of each set of entries.

The mine car tracks of mines No. 16 and No. 17 have a gauge of
42 inches and mine cars weighing 1000 pounds are used. Some of
these are built entirely of iron but the bodies of the larger number
of them are wooden.
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THE MAEYLAND COAL COMPANY.

The Maryland Coal Company's mines are Kingsland, Appleton,
New Detmold, and Patton, all of which are drifts on the western rise
of the "Big Vein" near Lonaconing.

K'ingsland and Appleton rnines.—On the northwestern edge of the
town of Lonaconing and on the west side of Koontz Run, which emp-
ties into Georges Creek at that town, are the Kingsland and Appleton
mines of the Maryland Coal Company. The coal mined is the breast
coal of the "Big Vein." One hundred and seventy-three turns or
miners were employed in these two mines in 1902 and 42 other em-
ployees were engaged in hauling and handling the coal. The maxi-
mum daily output was 900 tons. The tipple on the west branch of
the Georges Creek and Cumberland Railroad, close to the mouth of
the Kingsland, serves for both the Kingsland and Appleton mines.
A tram road (42-inch gatlge) 2200 feet long connects the latter mine
with the tipple. A long gravity plane inside of this mine lands the
loaded mine cars in "trips" of 13 cars just outside of the Appleton
mine, whence they are hauled by a locomotive weighing 10 tons to
the tipple. A wire-rope of 1-inch diameter is used in operating the
gravity plane in the Appleton mine. The rope passes five times around
a set of wheels of 6 feet and 4 inches diameter at the top of the plane
and 13 loaded mine cars going down the incline lift 13 empty cars
to the top of the plane. in the Kingsland mine horses alone are used
for haulage. In both the Appleton and Kingsland mines the coal is
mined to the "rise," the drainage of both is natural, and no pumping
machinery is required. A Guibal fan 16 feet in diameter produces
exhaust ventilation for the Appleton mine and a fan of the same pat-
tern 12 feet in diameter ventilates Kingsland, a 40-horsepower boiler
supplying steani for the former and a 10-horsepower boiler the latter.
The main tipple loads endwise into the railroad cars while an auxil-
iary tipple close to the main one supplies coal to the locomotives of the
Georges Creek and Cumberland Railroad.

The New Detmold and Patton mines of the Maryland Coal Com-
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pany are situated on the western side of the Georges Creek valley and
of the coal basin, three-quarters of a mile southeast of Lonaconing.
The tipple is at the end of the west branch of the Georges Creek and
Oumberland Railroad and on the opposite side of the valley from the
tipple of the Jackson mines of the American Coal Company. The
coal from the Patton mine of the Maryland Coal Company is brought
through the New Detmold mine to the New Detmold tipple. In 1902
180 miners and 40 other employees were engaged in mining and ship-
ping coal from these two mines and 13 horses were used in hauling the
coal, in addition to a tail-rope haulage system. The maximum daily
output of the two mines was 1000 tons of coal. The coal operated

Intnnwe- %
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flo. 46.—Sketch showing Track Arrangement, New Detmold Mthe, Maryland
Coal Compatiy.

is the "Big Vein," which at this point of the Georges Creek valley
lies high up on the hillside about the level of Georges Creek.

Only the breast coal is taken out of these mines and the props used
are 8 feet long. The tail-rope system is operated by a 12 x 18-inch
geared engine and 5-foot drum winding a finch wire-rope by which
the mine cars are brought to and from the tipple in "trips" of 24
cars. The haulage engine is supplied with steam by an "Economic"
boiler, both the engine and boiler being located in the engine-house
close to the mouth of the mine and tipple. A Guibal fan having a
diameter of 16 feet, driven by an "Economic" portable engine and
situated about one-third of a mile northwest of the tipple and mouth
of the New Detmold mine furnishes compressive ventilation to both
the New Detmold and Patton mines. The coal is mined exclusively



MARYLAND GEOLOGICAL SUEVEY 589

by pick and no mining machinery is used. No pumps are required
to drain the mines as they are self-draining. The mine car tracks
at all the mines of the Maryland Coal Company have a gauge of 42
inches and the mine cars weigh 1600 pounds when empty and have
a capacity of 500 pounds of coal. An ordinary back-balance tipple is
used and an automatic pin-puller at the New Detmold mine. The
tipple loads the coat sidewise into the railroad cars.

THE AMERICAN COAL COMPANY.

The American Coal Company operates the Jackson mine, near
Lonaconing, and the Caledonia mine at Barton. At both of thes
plants the "Big Vein" is worked and at each of them one of the
smaller seams overlying the " Big Vein" is mined, that at the Jack-
son mine being the Waynesburg, and that at the Caledonia mine the
Upper Sewickley.

The Jackson mines of the American Coal Company are situated
on the eastern side of the Georges Creek coal basin adjoining and
southeast of Lonaconing. The main seam operated is the "Big
Vein," which in the mines of this company is from 13 to 14 feet
thick. The mine empkyed in 1902 about 260 men and 14 horses
who are used to produce a daily output of 1000 tons of coal. A seam
of coat lying above the "Big Vein" has aho late'y been opened and
the coal taken from it now amounts to about 75 tons daily. In the
main mine in the "Big Vein" a tail-rope system one mile and five-
eighths long brings the coal to the mouth of the drift, whence it is
conveyed by a 22-ton locomotive over a tram road one mile long to the
main tipple at Lonaconing. The tail-rope employed consists of two
drums 7 feet in diameter winding a finch haulage rope and a finch
tail-rope. A Guibal fan 25 feet in diameter with a maximum speed
of 90 revolutions per minute furnishes compressive ventilation for
this "Big Vein" mine. The tail-rope engine as well as the fan
engine are supplied with steam from two 4 x 14-feet return-
tubuhr boilers of 100 horsepower each. The mines, like all others
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now operated in the Georges Creek basin south of Midland, are drifts.
The drainage is natural and no pumps are required to dispose of the
water. The coal is mined by pick and no mining machinery is used.
In the "Big Vein" a mine car is used weighing when empty about
1850 pounds and holding about 2 tons of coal when loaded. In the
mine in the Waynesburg seam a mine car containing about one ton
of coal is used. The cars containing coal from the upper vein are
let down by a gravity plane to the main tramway. The mine cars
of this company differ from those generally used in the region in
having a square body projecting over the wheels.

Oz/'
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FIG. 47.—Sketch showing Tracks and Three-chute Tipple, Jackson Mine,
American Coal Company.

The coal from the mine in the "Big Vein" is mainly dumped
through a Mitchell tipple endwise into the cars on the siding of the
Georges Creek and Cumberland Railroad. Some of it is, however,
loaded sidewise and endwise into the railroad cars over two other
plain chutes at the main Lonaconing tipple. The coal from the small
vein is loaded into the railroad cars at the same tipple but is only
dumped through the plain chutes and not over the Mitchell tipple.
The coal seam at this mine is about 13 feet.

The Caledonia mines.—At Barton, four miles southwest of Lona-
coning, the American Coal Company operate their Caledonia mines.
Both the "Big Vein" and the Sewickley coal bed lying 110 feet

.
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above it are worked by drift openings. The " Big Vein" lies high
up on the hill on the west side of the Georges Creek valley and coal
basin and a gravity plane 2700 feet long connects the main line with
the tipple on the Cumberland and Pennsylvania Railroad and an-
other plane 400 feet long lets down the coal from the mine in the
Tyson or Sewickley coal to the head of the main planes. The coal
from both mines is lowered over the main plane and dumped over one
tipple. A 11-inch wire-rope is used on the longer plane and a 1-inch
rope on the shorter one. The thickness of the "Big Vein" at the
mines, as given by Mr. 3. II. Parrett, the general superintendent of
the American Coal Company, is 13 feet 9 inches.

The maximum daily capacity of the "Big Vein" Caledonia mine
for 1902 was 500 tons, 70 men and 6 horses being used im the pro-
duction of the coal. The mine cars used weigh 1820 pounds when
empty and contain when loaded 2* tons of coal. The upper coal
seam is about Gj feet thick.

The greatest daily output of the mine in the Waynesburg coal bed
is 150 tons of coal, and 34 men and 2 horses are employed. The

mine cars used in the upper seam are very little smaller and lighter
in weight than those used in the "Big Vein," the former having a
capacity of two tons and weighing when empty 1780 pounds. The

gauge of mine car tracks is 3 feet. The ventilation and drainage
of both mines is natural. No mine pumps, fans, or mining ma-
chinery are used or needed. The tipple is of the usual pattern,
dumping sidewise into the railroad cars.

THE NEW CENTRAL COAL COMPANY.

Koorttz im'ine.—The Koontz mine, operated by the New Central
Coal Company, is situated a mile northwest of ILonaconing and has
its tipple on a siding or spur of the west branch of the Georges Creek
and Cumberland Railroad. Both the coals of the Pittsburg or "Big
Vein" and of the Upper Sewickley, lying 110 feet above it, are
mined by drift openings on the east side of Koontz Run, opposite
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and one-quarter of a mile above the Maryland Coal Company's Apple-
ton mine. The coal from both beds is brought from the eve of the
mouth of the "Big Vein" to the tipple on the Georges Creek and
Cumberland Railroad by a gravity plane 900 feet long. The main
mine in the " Big Vein" is equipped with a tail-rope hauhge sys-
tem consisting of two return-tubular boilers 60 inches in diameter
and 16 feet long, of 75 horsepower each. A doubile engine 14 inches
by 24 inches geared 3 to 1 is used to operate three drums, two of

U

FIG. 48.—Sketch showing Tipple and Tracks. Koontz
Company.

Mine, New Central Coal

which are 4 feet in diameter and one 5 feet in diameter, which winds
a main haulage rope of finch diameter and a tail-rope of finch
diameter. The coat in the "Big Vein" averages 9 feet thick and
in the smaller vein above about 40 inches. The maximum daily
capacity of the Koontz mine (in 1902) was 650 tons, and 140 men
are employed in addition to 11 hors&. The mines are ventilated by
two fans of 20 and 10 feet diameters, having capacities respective'y
of 60,000 and 25,000 cubic feet of air pressure per minute.

Compressive ventilation is used. The mines are partily sell-drain-
ing and parlAy are drained by the old workings of the Georges Creek
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Coal and Iron Company which lie between this mine and the center
of the coal basin. No pumps are used and no mining machinery, the
coat being cut entirely by pick-work. The usual system of room and
pil'ar work used throughout the region is emp'oyed for taking out
the coal. Two sizes of mine cars are used, one for each coal bed
mined. The cars in use in the "Big Vein" or main mine have a
capacity of two tons five hundred weight of coal and weigh when
empty 1700 pounds. The gauge of track of both mines is 42 inches.
The tipple is of frame and the coal is dumped endwise into the rail-
road cars. The tipple has a plain chute furnished with an auto-
matic and ingenious but rather complicated pin-puller. The Pitt5T

burg coal seam at this mine is something over 12 feet.
Enough rock above the coal is taken down in the headings in the

small vein to allow headroom for men and mules to pass under. In
working rooms only the coal is taken out and the small empty cars
are pushed by the miners from the heading to the working faces and

when loaded are run by gravity to the headings. A tail-rope haul-

age system operated by a stationary engine, located on the outside,
brings the mine cars from the side headings in the interior of the
mine to the head of the outside gravity plane near the level of the
drift mouths of the " Big Vein" mine.

THE CUMBEBLAND BASIN COAL COMPANY.

At Barrellsville the Cumberland Basin Coat Company operates
two mines in the lower Coal Measures. They also operate two mutes

across the State line in Somerset county, PennsylVania. The latter
mines are drifts in the "Rock Vein" and " Big Vein" coal beds.
This company began opening these mines in 1902.

The McGlone and Stafford mines, as the mines in the lower Meas-

ures are called, are openings in the coal beds known locally as the
Brookville or Bluebaugh and Clarion or Parker veins respectively,
and are on the southeast side of the valley of the north branch of

Jennings Run, half a mile northeast of Barrellsville. In these mines



594 REPORT ON THE COALS OF MAEYLAND

is worked the coat of the two 'owest workaMe coal beds known in
the region. The mines are on the eastern rise of the Georges Creek
coal basin syncline and &ose to the point where that syncline passes
out of Maryhnd into Pennsylvania. The Stafford mine is a drift
opening while the entrance of the McGlone mine is a short slope
down from the leve' of the Clarion or Parker seam into the Brook-
ville or Bhebaugh which is about 30 feet below the former seam at
that locality. The slope strikes the Brookville coat bed just above
the waterJevel line of the north branch of Jennings Run. The en-
trances of both mines pass through the workings of old mines which
were worked many years ago before the "Big Vein" was commer—
cially worked, and after passing through the old workings the de-
velopment of the mine is by a series of double headings driven slightly
to the rise of the line of strike of the coal beds. The coal from both
mines is hauled by mules to a tipple which serves for the shipment
of the output of both. The tipple is Jocated across the north branch
of Jennings Run from the mines on a siding of the CumbeHand
Basin Coat Company's railroad a half mile from the junction of the
litter with the Cumberland and Pennsylvania Railroad. The mines
are naturally drained into the north branch of Jennings Run and
their ventilation is assisted by wooden stacks.

THE GEORGES CREEK AND BALD KNOB COAL COMPANY.

The Georges ,Creek and Bald Knob Coal Company during
1904 opened some drift mines in a detached area of "Big Vein"
which formerly beknged to David Brailer. The mines of this com-
pany lie at the extreme northern end of the Georges Creek coal basin
about two miles north of Mt. Savage. Three seams of coal have been
opened and are ready for shipment. A steam locomotive delivers the
Joaded mine cars from the entrance of the mine to the head of a

gravity plane down which they are run to the tipple situated on a

spur of the Cumberiland Basin Coal Company's railroad. The mines
are naturally drained and ventilated.

—
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THE BORDEN MINING COMPANY.

Through their shaft at Borden Shaft station on the Cumberlanci
and Pennsylvania Railroad the Borden Mining Company formerly
operated a considerable area of the ' Big \Tein" which lay on the
west side of the railroad, and in the center and on the western slope
of the basin, while on its western outcrop the same company also
worked the "Big Vein" through the drift of the Bowery mine.

The main "Big Vein" coal territory owned by this company in
the vicinity of these two mines has been worked out and the ôompany
is not operating either of them now.

W. A. and Howard Hitchins lease from the Borden Mining Com-
pany and operate the Borden mine, a drift in the outcrop of the
"Big Vein" at the northern end and western edge of the basin. The
mine has its tipple on the Cumberland and Pennsylvania Railroad
close to the tipple of the Frost mine and across the valley of Jennings
Run and nearly opposite the tipples of Union mine No. 1. The coal
is brought from the mine to the tipple over a long tram road and
gravity plane.

THE BR•ABDOCX COAL COMPANY.

The Bradclock Coal Company in 1903 made an opening in the
Rock Vein seam which is generally identified as the equivalent of
the Upper IFreeport coal. The opening is a double drift on the north
side of Braddock's Run a short distance east of Clarysville. The

tipple is on the Eckhart branch of the Cumberland and Iennsylvania
Railroad and the coal is taken across the valley of Braddoek's Run
in buckets by an aerial tramway rope-haulage system. The loaded
mine cars are first emptied into a storage bin near the mouth of the
mine. From the bin the coal is loaded into buckets and transferred
across the valley to the tipple as needed for shipment. The rope and
bucket system is worked by an engine and boiler located near the
mine. The mine has two entrances, one for loads to come out of
the mine, the other for empty cars to return into it.
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THE FBOSTBU1IG COAL MINING COMPANY.

The Morrison mine, now operated by the Frostburg Coal Mining
Company, is situated at Morrison station of the Cuinberland and

Fig. 49.—Sketch showing Tipple and Plane, Morrison Mine, Frosthurg Coal
Company.

Pennsylvania Railroad on the east side of the railroad and east of
the axis of the coal basin. Two coal beds, the Upper Freeport and
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Bakerstown, are worked by drifts and the coal brought to one tipple.
The openings in the lower or Upper Freeport seam is 140 feet from
the tipple and just high enough above it to afford an easy grade in
favor of the loads from the mine to the tipple. In 1901 the maxi-
mum capacity of this mine was 100 tons of coal per day and 35 men
were employed in it. In 1902 the upper coal bed was opened, and
in 1903 the output was from both seams. A three-rail gravity plane
connects the upper coal bed with the tipple. This upper coal bed is
the one formerly worked by the Union Mining Company at their
Potomac mine and in the mines of the Moscow-Georges Creek Coal
Company at Barton, the lower coal bed passing under the level of
Georges Creek between Barton and Morrison. The thickness of the
upper coal bed varies in this mine from 2 to 4 feet.

In these mines five Ingersoll-Sergeant coal-mining machines are
used at times but usually only three of them are in operation at once.
The coal-mining machines are operated by compressed air, which is
supplied to them at a pressure of about 85 pounds to the square inch
by an Ingersoll-Sergeant straight-line compressor with steam cylinder
22 x 24 inches and 221 x 24f air cylinder. The compressor is in-
tended to run ten mining machines. The lower mine is ventilated by
a fan 10 feet in diameter which forces the air into the mine. A 100-
horsepower return-tubular boiler 1€i feet long and 6 feet in diame-
ter supplies steam to the air compressor and fan. The upper mine
is tiaturally ventilated, assisted by a wooden stack at the opening on
the north side of the wheel-house at the head of the plane. Both
mines are naturally drained. The Deepwell pmnp (0 x 12 inches,
capacity 500 gallons per hour) is used for cooling the compressor.
The tipple is built of wood 20 feet high, of the pattern common to the
region, with an additional chute beneath the ,main chute for loading
box cars. When the lower chute is uspd the bottom of the upper or
main chute is lifted out. The mine cars weigh 1000 pounds and
have a capacity of 1900 pounds of coal. The gauge of mine car
tracks is 42 inches.
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THE CHAPMAN COAL MINING COMPANY.

The Swanton mine' at Barton, operated by the Chapman Coal Min-
ing Company, is a drift opening in the Bakerstown or "Four-foot"
coal bed, on the west side of the Georges Creek valley and coal basin.
The tipple is on a siding of the Cumberland and Pennsylvania Rail-
road close to Barton station and about 600 feet north of the tipple
of the American Coal Company's Caledonia mines. A short three-
rail gravity plane connects the mine with the tipple. The coal worked
in this mine is usually 26 to 28 inches thick, sometimes reaching to
a thickness of 34 inches. The roof 'is good. The mine is naturally
drained and ventilated. This company has also relaid the track of
the old Swanton mije plane and reopened the " Big Vein " and is

mining the coal near the outcrop which was not taken out by the
Swanton Company.

THE PIEDMONT AND GEORGES CREEK COAL COMPANY.

The Piedmont and Georges Creek Coal Company operates Wash-
ington mine No. 1, between Eckhart and Hoffman; Washington mine
No. 2, at IEckhart; and the Tacoma mine, near Franklin

Washington mine No. 1 of the Piedmont and Georges Creek Coal
Company is operated by the above company tinder a lease from the
Consolidation Coal Company. The mine is a drift in the outcrop
of the "Big Vein" on the south side of Eradc[ock's Run between
Eckliart and Clarysville.

Washington mine No. 2 is operated by the same company under
a lease from Charles Leatham (New York Mining Company?).
The mine 'is a 4rift in the outcrop of the "Big Vein" at IEckhart.

The Tacoma mine of the Piedmont and Georges Creek Coal Com-
pany is a drift opening in the Lower Kittanning or " Six-foot"
seam on the west side of the coal basin and of Georges Creek, on a
lease from Mr. F. J. Roberts and others. The tipple is on a siding
of the Cumberland and Pennsylvania Railroad a half-mile south of
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Franklin station, just across the railroad from the tipple of the mines

of the Cuniberland and Piedmont Mining Company. The entrance

to the drift is 1104 feet from the tipple, a tram road connects the two

and the elevation of the coal bed above the siding necessitates a chute

74 feet to the railroad to convey the coal from the tipple to the rail-

road. At the beginning of 1902 eighty-five men were employed and 6
mules were used in operating the mine, and the maximum daily out-
put was 275 tons of coal.

The coal is mined by pick-work exclusively and the haulage effected
by mules. A furnace ventilates the mine and a syphon of 2-inch
pipe assists in draining it. The mule cars when empty weigh 1100
pounds and contain 14 tons of coal. The gauge of mine car tracks is

42 inches. The coal ill this mine is about 6 feet thick with a streak
of bone coal a few inches thick near the top and a streak of sulphur
in places near the middle of the seam with occasional rock faults and
"clay veins." The usual room and pillar system of mining is em-
ployed. The rooms are driven 14 feet wide with pillars 25 to 30 feet
wide between them.

THE MIDLAND MINING COMPANY.

The Enterprise mine on a spur of the Cumberland aid Pennsyl-

vania Railroad, a half-mile northeast of Midland, is operated by the

Midland Mining Company (under a lease from the Consolidation
Coal Company). The seam mined is the "Big Vein," which has
about the same thickness as in the mines of Ocean No. 1. The coal

is mined by two drift openings driven into the outcrop on the west
side of Neff's Run. Seventy men and 7 horses were employed in
the mine in 1902 and the maximum daily output of coal at that time
was 240 tons. The loaded mine cars are hauled by horses from the
mines to the tipple over a tramway 4000 feet long. The company
is now installing a wire-rope haulage p ant consisting of a single-drum
85-horsepower hoisting engine by which the loaded cars will be lifted

to the surface up an incline. 1200 feet long. The coal is mined by
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hand pick-work. The nines are self-draining and no artificial appli-
ances are used for ventilation. The gauge of mine tracks is 3 feet.

F

The mine cars weigh when empty 1780 pounds and have a capacity
of 2 tons loaded. A plain tipple, having an iron T-rail back-bal-
ance, loads the coal sidewise into the railroad cars.

In 1903 the Midland Mining Company also opened a coal bed on
Federal Hill a mile or more south of Mt. Savage on the Winfleld
Trumble tract The coal in this mine is about four feet thick. This
coal is claimed by some to be the lower bench of the Pittsburg bed,
while others consider it to be one of the beds between the Pittsburg
and the Franklin, or possibly the Franklin bed. Mules haul the
coal over a tramway from the main opening to the head of a gravity
plane, 1300 feet long, which delivers it to the tipple. The latter is
on a siding of the Cumberland and Pennsylvania Railroad between
Morantown and Mt. Savage.

THE PHOENIX AND GEORGES CREEK MINING COMPANY.

About a mile above Franklin station on the Cumberland and Penn-
sylvania Railroad on the west side of the railroad and of Georges
Creek is the tipple of the Phoenix and Georges Creek Mining Com-
pany. This tipple is on a siding of the Cumberland and Pennsyl-
vania Railroad. The siding branches from the main track and
crosses Georges Creek one-quarter of a mile below the tipple. Both
the "Big Vein" (Phoenix mine) and the "Four-foot" or Bakers-
town coal beds (Eckhart mine, a new mine opened in 1904) are
operated by this company with drift openings and the coal from both
is brought to the one tipple. A three-rail gravity plane 800 feet
long connects the opening in the Balcerstown coal bed with the tipple,
and another three-rail gravity plane 1575 feet long brings the coal in
"trips" of two cars from the "Big Vein" mine to the top of the
lower plane, to which it is transferred and lowered, one car at a
time, to the tipple. The improvements for this operation were put
in in 1902. The coal! is mined by the room and pillar system, the
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rooms being 12 feet wide with 50 feet between points or centers.
Props 11 feet long are used in the upper mine in the "Big Vein."
No mining machinery is used. The coal beds operated by this com-
pany lie on the western pitch of the basin and the mines are naturally
drained and ventilated. The cars used are of more modern construc-
tion and different from those common to the region. The sides are
held together by strap-iron "binders" passing around the outside
of the body of the car. The cars used in the "Big Vein" mine have
a capacity of 2 tons of coal and when empty weigh 1300 pounds:

The gauge of tracks is 42 inches. The cars used in the Bakerstown
seam are of similar construction to those used in the "Big Vein"
mine. The tipple is the ordinary back-balance with frame trestle
supports, and dumps the coal sidewise into the railroad cars.

TIlE PIEDMONT-CUMBERLAND OOAL COMPANY.

This company operates two mines on the eastern side of the Georges
Creek Valley and coal basin. The coal from both mines is loaded
over one tipple situated on a side-track of the Cumberland and Penn-
sylvania Railroad nearly a mile above the point where the Georges
Creek empties into the north branch of the Potomac river. The

"Big Vein" lying near the top of Hampshire Hill is worked at the
Hampshire mine. The Lower Kittanning coal bed which lies not
over 100 feet above the level of Georges Creek is also mined. A

locomotive brings the coal over a long, narrow-gauge railroad from
drift openings in the outcrop of the "Big Vein" on the northeastern
side of Hampshire Hill to the top of a steep and long three-rail
gravity plane down which it is run to the tipple. A short three-rail
gravity plane parallel with the longer one connects the mine in the
"Six-foot" seam with the tipple, the entrance to the latter mine
being close to the top of the short plane.

TIlE MOSCOW-GEORGES CREEK MINING COMPANY.

The Moscow-Georges Creek Mining Company in 1902 opened and
operated a drift mine in the Bakerstown or "Four-foot" coal bed on
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the east side of the Georges Creek valley, a half-mile above Barton.
The tipple of this mine, known as Moscow No. 2, adjoins the tipple
of the Moscow mine of the Piedmont Mining Company and on the
same set of sidings of the Cumberland and Pennsylvania Railroad as
the latter. The ventilation and drainage are both natural. The
coal is mined by pick-work. A shori tramway connects the mine with
the tipple. The coal bed lies slightly above the necessary tipple
height, to overcome which the tipple has a long chute. The tipple is
of the ordinary back-balance pattern and the tipple structure and

1 Rd

FIG. 50—Sketch showing Track Arrangements and Tipple, Moscow Mines.

chute are of wood. The mine is at present idle on account of the
workings going to the dip and the consequent inconvenience- and ex-
pense of drainage.

The same company have also reopened the Pickell mine, renaming
it Moscow No. 1, in the "Four-foot" seam on the west side of the
Georges Creek valley immediately opposite the last-named mine.
They have built a tipple but have not quite completed their connec-
tions with the Cumberland and Pennsylvania Railroad, The mine
is now opened to ship 450 tons a day. The coal of the "Four-foot"
bed in the mines of this company varies in thickness from 26 to 34
inches.
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The Moscow-Georges Creek Company have aho opened a drift into
the outcrop of the old "Big Vein" Pickell mine, and connected it
with their tipple on the west side of the valley by a gravity plane
1950 feet long. The company intends to build another plane from
the top of the new plane to reach a knob of "Big Vein" that lies
higher up on Pickeil Hill.

THE CUMBERLAND-GEORGES OBEEX COAL OOMPANY.

On the west side of Georges Creek and of the coal basins one-half
mile above Franklin station the Cumberland-Georges Creek Coal Com-
pany has a tipple on a siding of the Cumberhnd and Pennsylvania
Railroad and operates the Penn mine, a drift in the Bakerstown or
"Four-foot" coal bed. The thickness of the coal (in the mine)
varies from 24 to 3- feet. A three-rail gravity plane 1300 feet long
and a tram road from the top of the plane to the drift connects the
mine with the tipple. in 1902 the mine employed about. 50 men
and shipped about 100 tons of coal per day. Two mules were used
inside and on the outside tramway. An opening has also been made
in the " Six-foot" bed close to the tipple and at, or slightly below,
the water-level of Georges Creek, but this mine is not operated at the
present time. It is the intention of the company to operate four
mifies ove the one tipple. The one on the "Six-foot" coal bed at
water-level to be called the Franklin mine, the one in the Upper Free-
port or "Three-foot" seam next above called the Mooredale mine,
the Penn mine which is now worked in the "Four-foot" seam, and
the Ferndae mine in the Franklin or 3ffoot seam above the "Four-
foot." When in full operation it is expected that 'the daily capacity
of the four mines, the coal from which will be dumped over this
tipple, will be 1500 to 2000 tons. The coal in the drift now operated
is mined by pick-work. The mine is sell-draining and the ventila-
tion is natural. A wooden air-stack without fire is used to produce
a difference of kvel between the inlet and outlet of the air. The
tipple is of framework covered with corrugated galvanized iron and
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has two chutes loading the coal endwise. The sidiugs are long enough
to contain 30 empty and 30 loaded railroad cars. The gauge of mine
car tracks is 42 inches. The mine cars weigh when empty about 1200
pounds and hold one ton twelve hundred weight of coal.

TH1 PIEDMONT MINING COMPANY.

The Moscow mine of the Piedthont Mining Company is a drift
opening in the outcrop of the "Big Vein" on the east side of Georges
Creek and the coal basin. The tipple of the ordinary style of plain
wooden structure, is on a side-track of the Cumberland and Pennsyl-
vania Railroad, a half-mile above (northeast of) Barton. A gravity
plane 1100 feet long connects the mine with the tipple. Fifty-one
men were employed in 1902 and three horses used for haulage pur-
poses to produce a maximum output of 500 tons per day. The drain-
age and ventilation are both natural and the coal is mined by pick-
work exclusively. The gauge of mine car tracks used is 42 inches
and the weight of cars averages 1817 pounds with a carrying capacity
of 2 to 21 tons of coal. The Bakerstown or "Four-foot" coal bed
has also been opened but is not mined to any extent.

THE LONACONING COAL COMPANY.

The Lonaconing Coal Company operated the Shamrock mine in the
"Big Vein" adjoining and just to the east of the town of Lonacon-
1mg. The coal of this mine is owned by the Consolidation Coal Com-
pany and leased by them on a royalty to the Lonaconing Coal Com-
pany. The Shamrock mine is in a knob high up on the extreme
eastern edge of the Georges Creek coal basin. An outside inclined
plane 1800 feet long connects the mine with the tipple on a siding of
the Georges Creek and Cumberland Railroad. The grade of the coal
seam being steep, the main heading of the mine for 1300 feet is a
continuation of the outside incline plane. The total incline inside
and out is 3100 feet of single track of 3 feet gauge. A 75-horse-
power double-cylinder engine with double-brake bands operates a

U
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drum four feet in diameter which lets down 6 loaded ears at a time
from the top of the inside plane to the tipple and lifts the same num-
ber of empty ears from the tipple to the top. Forty-four hundred
feet of wire-rope finch thick is used to operate the haulage system of

Fie. 51.—Sketch showing Plan of Haulage System, Shamrock Mine,
Lonaconing Coal Company.

this mine. The steam for the haulage engine is supplied by two up-
right boilers of about 50-horsepower, one only of them being used at
a time. The mine cars used at this mine are of the pattern most
common in the region and weigh when empty about 1800 pounds
and when loaded about 2 toils. The average number of men em-
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ployed in 1902 was 125 and the maximum daily áutput of coal 450
tons of 2240 pounds. Seven horses were used in hauling the coal to
the top of the inside plane. The drainage and ventilation are both
natural. For ventilating the workings a wooden stack 5 feet by 6
feet square and about 30 feet high produces a natural draught with-
out the use of fire. No pumps are required. No coal-cutting ma-
chinery is used and the coal is all mined by pick-work. The tipple
is si do- and self-dumping with automatic pin-puller designed by
George Townsend.

THE COROMANDEL OOAL COMPANY.

The Coromandel Coal Company owns a drift mine in the outcrop
of the "Big Vein" on the hill above and on the east side of the town
of Lonaconing. The mine was formerly the "Big Vein" mine of
the New Central Coal Company. The tipple on the east branch of
the Georges Creek and Cumberland Railroad is close to the entrance
to the mine. Twenty men and 3 horses were employed in 1901 and
1902 and the daily capacity of the mine was 120 tons. The ventila-
tion and drainage are both natural and horsepower is used exclusively
for haulage. The coal is mined by hand pick-work. The mine cars
weigh 1760 pounds empty and hold two tons five hundred weight of
coal. The gauge of tracks is 42 inches. The tipple is of frame,
dumping sidewise into the railroad cars. At present this mine is
idle.

G. C. PATTISON'S MINES.

On a siding on the main line of the Baltimore and Ohio Railroad
a quarter of a mile west of Bloomington Mr. C. C. Pattison operates
two mines under a lease from the Empire Coal Company and the
Jones and Owens estates, and the coal from both is shipped over one
tipple which has a separate chute for each mine. The opening in
the Lower Kittanning or " Six-foot" bed is a drift 35 feet above the
level of the Baltimore and Ohio Railroad and is connected with the
tipple by a short tram road. Forty men were employed and 6 horses
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used iu this mine in 1902 and the maximum daily capacity was 200
tons of coal. The drainage is natural and the coal is mined exclu-
sively by hand. The mine is ventilated by a small fan. Where the
coal bed has its best development in this mine it shows a little over
four feet. The roof is a fire-clay shale, varying in thic}mess from
nothing to 18 inches, above this fire-clay is a strong sandstone. The
bed is subject to squeezes in which the thickness of the coal is con-
siderably reduced and a number of thin clay bands have been en-
countered in the workings of the mine.

The upper mine in the Bakerstown or "Four-foot" coal bed lies
410 feet immediately above the opening in the "Six-foot" bed, and
is connected with the tipple by a gravity plane 1010 feet long. In
this mine 25 men and 4 mules were worked in 1901 and its maxi-
mum daily capacity was 100 tons of coal. The thickness of the coal
bed averages 28 inches with 15 inches of bone coal above it and about
5 inches of bone and shale below. The ventilation and drainage are

natural and the coal is mined by pick-work. The mine car track gauge
of both mines is 3 feet. The mine cars weigh 1000 pounds when
empty and contain 1+ tons of coal.

TilE MONROE COAL MINING COMPANY.

On the opposite side of the Potomac river from Barnum station
on the West Virginia Central Railroad, 8 miles above Westernport,
the Monroe Coal Mining Company operates two drift mines on the
western slope of the Potomac valley syncline. One of these mines is
in the Lower Kittanning or " Six-foot" seam and was formerly
known as the Barnum mine of the Watson-Loy Coal Company. The
other mine is in the Bakerstown or "Four-foot" vein and was known
until 1902 as the Loy mine of the last-named coal company. The
river has been bridged and the coal from both mines is brought across
to the tipple on the, West Virginia Central Railroad on the West Vir-
ginia shore. The level of the opening in the "Six-foot" vein is just
high enough to give a deseendiig grade suitable for mule haulage
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from the mine to the tipple. The " Four-foot" seam is high up on
the hill above the river and required a gravity plane 1350 feet
long and a tram road at the top of the plane to connect the mine with
the tipple. Thirty men are employed in each mine, and four mules
are used in each for haulage purposes, the maximum daily output of
each being 150 tons of coal. The railroad siding has room for eight
empty cars and will be extended to connect with the West Virginia
Central Railroad above as well as below the tipple.

The equipment of the Barnum mine consists of two horizontal
boilers of 125 horsepower each. These supply an Ingersoll-Sergeant
straight-line air compressor, which in turn pperates five Harrison
coal-cutting machines which are used in the mine in the lower " Six-

foot" coal bed. The air compressor has a 24 x 36-inch steam chest
and a capacity of 1400 cubic feet of air per minute. The boilers,
compressor, and its receiver, the latter being 30 inches in diameter
and 22 feet long, are located on the West Virginia shore near the
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Fm. 52.—Tipple of the Barnum and Loy Mines, Monroe Mining Company.
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tipple, and the compressed air is conveyed across the Potomac river
through a 6-inch pipe supported by a wire suspension bridge. The

6-inch pipe-line extends 500 feet into the mine in the lower " Six-

foot" seam, where it is reduced to 4 inches diameter. Pipes 1
inches in diameter lead into the rooms and supply air to work the
coal-cutting machines. The coal in the upper or "Four-foot" seam
is mined by pick-work. The coal for the boilers is run down a short
incline from the tipple to the boiler house and the empty cars are
hoisted up this incline and returned to the tipple by a small hoisting
engine stationed in the boiler house. The engine winds a wire-rope
which passes around a bull-wheell at the top of the incline.

Besides the main chute the tipple has an additional chute for load-
ing wagons for local use. The main chute is constructed with a fold:
ing bottom which can be lifted or folded and the coal loaded into box.
cars on the second track of the railroad siding which passes under the

tipple. In addition to the steps for the use of the men with which
tipple structures are usually provided, the tipple of this company has
an incline which is intended as a travelling way for mules to and from

the mines.
The room and pillar system of mining is used in both of the mines

of the Monroe Coal Mining Company. The main entries are 9 feet
wide with pillars of coal 75 feet between the entry and the air courses.
Branch entries are 15 feet wide with pillars of coal 30 feet wide be-
tween the parallel entries. Rooms are driven 45 feet wide with a
track on each side of them and the slate and dirt is "gobbed" in the
center of the rooms. The pillars between rooms are 45 feet wide.

The rooms are usually 300 feet long. Three hundred and forty
feet is left between each pair of branch eiiti'ies and a pillar of 40
feet is allowed to remain between the end of the rooms and the air
courses to protect the latter until the pillars are drawm In the" Six-
foot" seam the height of the coal is sufficient to afford head room for
men arid mules without taking down the roof, while in the upper
"Four-foot" seam two feet of the roof is taken down in headings.
The coal seam iD the Barnum mine, is over five feet, with slaty p art-
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ings and some bony coat, while seareey three feet of workabile eoa
is found in the Bakerstown seam.

The workings of the " Six-foot" vein are ventilated by a fan 10
feet in diameter having a capacity of 40,000 cubic feet per minute.
Compressive ventilation is used, the fan, however, is constructed to
either exhaust the air from the mine or force it into it. A furnace
and stack ventilate the mine in the upper "Four-foot" seam. Both
mines have natural drainage. The gauge of mine car tracks is 42
inches. The cars used on the kwer mine have a capacity of one ton
fifteen hundred weight and weigh 1100 pounds when empty. Those
used in the upper mine contain one ton four hundred weight and
weigh when empty 900 pounds. The mine cars are constructed with
four iron bands surrounding the body of the car. Those used in the
Jower or "Six-foot" bed have double brakes, those of the upper or
"Four-foot" seam have single brakes.

THE UPPER POTOMAC MINING COMPANY.

The Upper Potomac Mining Company in 1902 made three drift
openings in the Franklin or " Split-six" coal bed on the Maryland
side of the north branch of the Potomac river. The tipple of these
mines is on the West Virginia Centra' Railroad between Harrison
and Schell stations. The coal is brought down a gravity plane and
over the Potomac river by a bridge to the tipple. The latter has a
plain wooden structure with the short chute characteristic of West
Virginia Central operations, dumping endways into the railroad cars.
The company have a number of miners' houses on the hill on the
Maryland side of the river and mine from 20 to 25 tons of coal per
day. The mines are naturally drained and ventilated.

THE DATESMAN COAL COMPANY.

At Stoyer station is a small operation (Alice No. 1 mine) belong-
ing to the Datesman Coal Company. This is a drift in the Lower
Kittanning or "Six-foot" seam. It is not worked continuously and
was idle when visited.

—
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THE STOYER RUN COAL COMPANY.

Stoyer No. 2 rnine.—A short distance up the West Virginia Cen-
tral Railroad above the latter is Datesman mine which I believe be-
longs to the same company. This is likewise a drift in the Lower
Kittanning or " Six-foot" seam which has a binder of some thickness

in parts of the seam. It was worked some years ago but for the last
ten years it has been idle more or less of the time. In 1904 it re-
ported a daily output of 75 tons a day. The work is all pick-work,

no machines being used.

THE ELAINE MINING COMPANY AND GARRETT COUNTY COAL AND MIN-

ING COMPANY.

At Dill, between Blame and Harrison, on the West Virginia Cen-
tral Railroad, 19 miles southwest of Westernport, the Blame Mining
Company and the Garrett County Coal and Mining Company each
operate adrift mine in the Lower Kittanning or " Six-foot" seam on

the Maryland side of the Potomac river. The coal from these mines is
run across a bridge over the Potomac river to a double siding on the

West Virginia Central Railroad on the West Virginia shore. The

bridge and tipple, although but one structure serving for the two
mines, has double tracks, scales, and dumps so that the output of each

can be weighed and loaded into separate cars on the railroad siding.
The tipple structure is but 14 feet above the tracks of the railroad
siding and has no chutes, the coal being dumped directly into the
railroad cars. The sidings hold 8 empty and S loaded railroad cars
for each mine.

The Blame Mining Company's mine, lying about one-third of a
mile west of the Potomac river, is connected with this tipple by a
gravity plane 1125 feet long and a tram road 1100 feet in length,
the latter being of easy grade and leading from the foot of the plane
across the bridge to the tipple on the West Virginia side. At the

landing at the foot of the plpne the rope is disconnected from the
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"trip" of four loaded cars and the "trip" is run into the tipple by
gravity, controlled by a brakeman. The empty cars are returned to
the bottom of the plane by a horse and driver. The drift opening

Fm. 53.—Tipples of the Blame Mining Company and Garrett County Coal
Company, at Dill.

is just far enough from the top of the plane to afford trackage room
for cars. Sixty-five men and 6 horses are used in this operation to
produce a maximum daily output of 200 tons of coal. The mine is a
drift and the coal worked to the rise with entries and rooms in favor

—
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of the loaded cars. The haulage is done by horses and the drainage
is natural. Some heavy grades are encountered in the workings.
The coal bed averages 5 feet in thickness with two slate partings
about one inch thick dividing the coal bed into three nearly equal

benches. The room and pillar system of mining is used. The double

parallel entries have pillars 60 feet thick between them. The main

heading is 10 feet wide. Branch headings are 16 feet wide and air
courses 18 feet. Rooms are driven 18 feet wide and have pillars of 40

feet between them. The length of the rooms or the distance from
one heading to the air courses of the heading is 300 feet!

In the headings 12 to 15 inches of fire-clay rock above the coal
bed is taken out and 10 to 12 inches of coal a1ove the fire-clay so that
the headings will average 7 feet in height. The course of the main

heading is N. 440 W. That of butt entries to the right is N. 15° E.,
and of butt entries to the left 5. 600 M. The rooms are driven N. 440
W. or parallel to the main entry. The coal is mined entirely by pick-

work. The mine is ventilated naturally, assisted by a fan at the drift
mouth 100 yards or more northeast of the main opening. The mine

cars have a capacity of a ton and a half of coal each and weigh 1200

pounds when empty. They are constructed with three strap-iron
binders, and most of them are furnished with double brakes, the bar
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F'u. 54.—Track Arrangement of the Elaine Mining Company.
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passing underneath and operating upon both wheels on each side of
the car. The gauge of mine car tracks is three feet.

The Garrett County Coal and Mining Company's mine, known
as Dill No. 1, is a drift opening in a tract of the Lower Kittanning
or " Six-foot" seam, which lies along the frontage of the Maryland
shore of the Potomac river. The mine is separated from the Elaine
Mining Company's mine by a ravine which has cut out the coal bed
and divided them into two distinct operations. A tram road leads
from the drift to the top of the plane. The plane lands the loaded
mine cars at the western end of the bridge alongside of the track of
the J3laine Company, whence they are run over the bridge to the tipple
by gravity and are returned to the bottom of the plane by horses. The
plane has three rails and the gauge of the track is 3 feet. The coal
bed is worked to the rise and the mine is therefore naturally drained
and ventilated and the coal, which is of about the same thickness as
that in the Elaine Company's mine, is cut by pick-work.

At Dodson, about a mile above Harrison on the West Virginia Cen-
tral Railroad, the Garrett County Coal and Mining Company in 1902
operated a mine in the "Six-foot" seam on the Maryland side of the
Potomac river where they have built a bridge across the river to bring
the coal to a tipple on the West Virginia Central Railroad. The
"Three-foot" or Upper Freeport seam at this locality shows 52 inches
of coal and it is the intention of the company to operate it as well
as the "Six-foot" seam. The company have built a number of
miners' houses.

THE DAVIS COAL AND COKE COMPANY.

The Davis Coal and Coke Company operates a set of openings in
the outcrop of the "Big Vein " on Franklin Kill, which lies between
Georges Creek and Savage river. The openings are known as the
Franklin, Scrap, and Buckhorn mines. The coal is brought to the
tipple on the West Virginia Central Railroad about two miles above
Piedmont, West Virginia, by a series of tram roads and gravity
planes. The mine employed 80 men in 1902, and the maximum
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daily production was 300 tons of coal. The thickness of the coal is
13 feet with a 2-inch slate parting about 2¾ feet from the bottom of

the coal bed. The mine is naturally drained and Ventilated and the
coal is mined exclusively by pick-work. Twelve horses are used for

haulage purposes. The mine cars weigh when empty 1700 pounds
and have a capacity of 21 tons of coat The gauge of mine car tracks

is 42 inches.
The Buxton mine, operated by the Davis Coal and Coke Company,

is a drift in the Lower Kittanning or " Six-foot" coal bed, on the
east side of the north branch of the Potomac river at the mouth of

Savage river, two miles above Westernport. The coal from both the
Franklin and Buxton mines of the Davis Coal and Coke Company
is brought across the Potomac river to the tipple on the West Virginia
Central Railroad. From the Buxton mine the coal is lowered to the
tipple and the empty cars raised to the mine over an inclined plane.
The engine used for this purpose is supplied with steam by an 80-
horsepower tubular boiler. The coal operated is about 5 feet from
the bottom of the coal bed with a streak of bony coal 4 to 6 inches
thick about 8 inches from the roof. A "draw slate" from 2 to 4
inches lies immediately above the coal, above which there is a good
roof.

One hundred and fifty men were employed in the Buxton mine in
1902 and the development of the mine was sufficient to produce 575
tons of coal, which is mined exclusively by pickwork. For under-
ground haulage 18 mules were required. The mine cars weigh 1600
pounds when empty and have a capacity of 1* tons of coal. The

gauge of track used is 42 inches. For ventilation a fan, 10 feet in
diameter, forces air into the workings. Two pumps, with capacities
of 100 gallons per minute each, are used for drainage. The present
daily output of the Buxton mine is nearly 1000 tons of coal.

At Henry, West Virginia, just across the Maryland line near the
southeastern corner of Garrett county, the Davis Coal and Coke Com-
pany in 1901 and 1902 two shafts to the Thomas and the Davis
coat beds, as the Upper Freeport or "Three-foot" and the Lower Kit-



616 REPORT ON THE COALS OF MARYLAND

tanning or " Six-foot" seams are respectively called by that corpo-
ration. An area of coal lying beneath the Maryland side of the Po-
toinac river will eventually be worked from this plant, but as yet
and for many years to come the workings of this mine will be confined
to the coal which lies beneath the surface of the State of West Vir-
ginia. At this plant each of the above-named coal beds is opened
to produce 500 tons of coal per day. When the mines in both seams
are developed to their full capacity the company expect to hoist 4000
tons of coal daily from these shafts. At present only the upper or
"Thomas" (Upper Freeport) coal bed is worked. The Upper Free-
port coal bed at this mine has on an average 3 feet 3 inches of coal
above which is a succession of thin strata of bone coal and soft coal
to a total height of 5 feet from the bottom of the coal bed. Above
this is a tough sand rock which makes an excellent roof. The Upper
Freeport or "Thomas" coal lies 198 feet beneath the surface at the
Twin Shaft (No. 2). It is reached and operated through two of the
hoisting compartments of> the Twin Shaft. The other two of the
hoisting compartments of this shaft extend from the surface down-
ward 419 feet to the Lower Kittanning or "Davis" coal bed. This
coal bed has an average of 43 inches of coal in the lower bench and 30
inches in its upper bench. The two benches are separated by a binder
of variable thickness.

No. 1 shaft has three compartments 7 x 12 feet, two hoistways, and
one airway. The hoistways are used to raise and lower men and
supplies to both seams. The shaft is 432 feet deep and is sunk 7
feet below the bottom of the Davis coal bed. Run-of-mine coal can
be loaded on two railroad tracks from the tipple of Shaft No. 1.
The latter is 100 feet from the shaft and is connected with the main
boiler plant by a steel trestle. A lorrie, operated by a trolley, de-
livers coal over the trestle to the boilers. The boiler plant consists of
six 150-horsepower steam tubular boilers and one Stilwel-Pierce
and Smith-Vaile heater No. 5.

The power-house equipment is one IngersollSergeant straight-line
compressor, 24 x 30 inches, 'which supplies air through a 6-inch pipe-

—
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line to 11 Ingersoll-Sergeant coal-cutting machines. One Westing-
house generator, 75-horsepower, used for operating the conveying
machinery of the tipple and for lighting the town. One Baliwood
engine and a Bullock generator of 200 horsepower are used for run-
ning a 13-ton electric motor in mine. The hoisting engines of both
shafts are run by steam, supplied from the boiler plant through 7-
inch pipes which branch from the main 10-inch line. The hoisting
engines of No. 1 shaft are geared and its winding drums are 7 feet
in diameter and 3 feet wide. A geared clutch on one of

these drums controls the length of rope and allows the engineer to
lift at will from either seam with either cage. FSr shaft No. 2 of the
main hoisting shaft, there are two sets of 24 x 36-inch direct-acting
hoisting engines equipped with steam emergency brakes, safety hand
brakes, and a steam reversing brake. The winding drums of shaft
No. 2 are 7 feet in diameter and 8 feet long. At both shafts lfinch
steel ropes are used for hoisting cages. Both mines are ventilated by
a fan 13 feet 2 inches by 7 feet of Capell pattern. The fan is located
at shaft No. 1, is driven by a 16 x 19-inch direct-connecting engine,
and is constructed to either force or exhaust the air. The fan struc-
ture is of brick with a sheet-iron cover.

Two 16 x 9 x 18-inch Smith-Vaile pumps, operated by steam, lift
the water from "sump" of the lower coal bed to the " siimp" of the

upper seam. One of these pumps is usually sufficient to keep the
mine in the lower seam free from water. The second pump is only
used in cases of emergency. At the "sump" of the upper seam,
which is located close to shaft No. 1, two 24 x 12 x 30-inch Young
pumps with 12-inch suction and 10-inch discharge are installed and
lift the water of both mines to the surface. The capacities of each
of the two last-named pumps is 600 gallons per minute, only one of
them is now needed to keep the mine free from water.

The underground workings in both the Upper Freeport or
"Thomas" and Lower Kittanning or "Davis" coal beds are devel-
oped upon the same plan. Near the shafts two sectional headings
diverge 120° from each other. Off of the sectional headings butt
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entries are driven with point lines 60 feet apart. Rooms are made 20
feet wide or the width of five cutting machine boards. A 13-ton
electric motor is used for haulage in the mine in the Upper Freeport
seam. The main underground motor tracks of this mine are laid
with 56-pound T-iron and the mine cars are built to contain 1.7 tons
of coal. The coal from the main hoisting shaft No. 2 first passes
over a screen and is delivered into the picking tables where the slate
is taken out by hand. The cleaned coal then is loaded into the rail-
road cars. The picking tables are run by electric motors at a slow
speed. The slate taken from the coal on the picking tables is con-
veyed by belts to bins from which it is loadedinto cars and taken to
the slate dump.



THE CHEMICAL AND HEAT-PRODUCING
PROPERTIES OF MARYLAND COALS

BY

W. B. D. PENNIMAN AND ARTHUR L. BROWNE

INTRODUCTORY.

It is the purpose of the present paper to give a brief outline of
the investigations, whose results are tabulated in succeeding pages,
and to give an explanation of the various terms employed in clescrib-
ing the chemical and heat-producing properties of the Maryland
coah. The arrangement of the results by seams in each basin and
the discussion of the samples in a geographic order from north to
south was introduced to bring out whatever properties might be char-
acteristic for a given seam or basin and to accentuate, if any such fact
existed, the regularity of change in properties from oe portion of a
basin to another. A study of the tables shows that the coats of
Maryland are remarkably similar whether they be considered by
basins, seams, or geographic arrangement. Minor features have
been noted, especially in the Fittsburg or " Big Vein" seam, but
these changes across the basin have been so slight that local variations
from singk ocaJJties may obscure them and thereby render of no
practical value the application of gereral changes.

PREPARATION OF SAMPLES.

The preparation of samples for a testing of their chemical and
heat-producing properties involves a careful selection of sampks in
the mines which shall represent the character of the seam as furnished
to the market; and a thorough mixing and subdivision of the larger
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samples to those suitable for laboratory tests in order that the results
may represent average and not exceptional conditions. The samples
were collected by geologists of the State Survey and prepared by the
writers.

The method employed in obtaining the samples was as follows:
The visiting geologist had a groove cut from the top to the bottom

of the seam, or part of the seam, from which a sample was desired.
The material thus obtained by cutting such a groove was then sorted
by hand, and the "bone" and "shale" usually rejected by the
miner 1

was discarded. The rest of the material, representing the
coal as prepared for the market, was then piled upon a clean floor,
the large lumps were broken, and the whole well mixed and "quar-
tered," two quarters being rejected. This mixing and "quartering"
was repeated until there remained but a small bulk of coal. This
was then placed in tight preserving jars, properly labelled, one jar
being sent to the laboratory for examination, another jar being re-
tained in the collections of the Survey as a record and protection
against accidental loss of samples.

The samples thus furnished to the laboratory were prepared for
final testing in the following manner: Each sample was put through
a grinder and the crushed material was then thoroughly mixed and
quartered until the coal was reduced to a quantity just sufficient for
the various examinations.

ANALYSES.

The chemical properties of the coals were determined by analyses,
which were classified as proximate and ultimate. The former give a
close approximation of the heat-producing and commercial values of
the coal, the latter the actual chemical constituents which go to make
up the coaL

As the proximate analysis is the one employed in commercial trans-
actions, all of the analyses made were of this type.

1 This report, page 539.

'U
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PROXiMATE ANALYSES.

The proximate analysis of coal is conducte& in this country by
an empirical method,2 the following five determinations being made:

1. "Moisture," that is, the water present in the coal.
2. " Volatile Carbon," that is, the combustible material driven

from the coal by heating to a red heat in a closed vessel.
3. "Fixed Carbon)" that is, the combustible material which is not

driven from the coal when it is heated to a red heat in a closed vessel.
4. "As/if that is, the non-combustible mineral material remain-

i'g when the coal is completely bunied.
5. "Sulphur)" that is, the total amount of sulphur present in the

coal.

These five determinations are made in the following manner:
1. A weighed amount of the prepared sample of coal is placed in

an oven heated to a temperature of 2200 F. to 225° F. and kept there
one hour, during which time the moisture is driven off. The coal is
then weighed, and the loss in weight, if any, is indicated as mo'isture.
This moisture is indicated in the tables by the symbols "

2. Another portion of the prepared sample of coal is weighed and
placed in a weighed platinum crucible, which crucible has a closely
fitting lid. This crucible, with the lid on, is heated to a red heat for
seven minutes, during which the volatile gases are driven off, the
sample and crucible are then cooled and weighed. The loss in
weight is the moisture plus the volatile carbon; deducting from this
loss in weight the moisture as determined above, the difference rep-
resents the volatile carbon. This is indicated in the tables by the
symbols " V C."

3. This same portion of coal after the moisture and volatile car-
bon have beqn expelled, is heated in the crucible, with the lid re-
moved, until no more combustible material remains. The crucible is
then weighed, the loss in weight representing the fixed carbon. This
is indicated in the tables by the symbols "F. C."

2 Report of the Committee on Coal Analysis, Jour. Amer. Chem. Soc., vol.
xxi, No. 12, pp. 1116-1132, 1899.
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4. From this last weight is deducted the weight of the cruèible,
the difference giving the weight of the ash. This is indicated in the
tables by the symbol "A."

5. For the determination of the sulphur a third portion of the
prepared sample of coal is weighed and mixed with sodium carbon-
ate and magnesium oxide and burned to an ash. These chemicals
retain all the sulphur in a condition readily estimated by suitable
analytical methods. This sulphur is indicated in the tables by the
symbol " S."

ULTIMATE ANALYSES.

The ultimate analysis of coal means the determination of the ele-
ments which enter into its composition. This is accomplished by
burning the coal under suitable precautions for catching and measur-
ing the various products formed and from the weights or volumes of
these products the amount of each constituent is determined.

CALORIFIC OR HEATING VALUE.

The determination of the calorific or heating value of coal is made
by burning a weighed amount of the prepared sample in a strong,
closed vessel, called a "bomb," the latter being completely submerged
in water. The heat produced by the burning of the coal is trans-
ferred to the water and the temperature of the water before and after
the burning of the coal is then determined. The increase in tempera-
ture is a measure of the heat-producing power of the coal. This is
a delicate operation, requiring complicated and expensive instru-
ments.

The thermometers used in this work were standardized by the
Physical Department of the Johns Hopkins University, using the
hydrogen scale. All thse determinations of heat values were made
at room temperatures (15° C. to 25° C.). The particular instru-
ment used in these determinations was a calorimeter constructed for
the Survey by Mr. Henry J. Williams of Boston.3

3New England Railway Club, meeting of Dec. 13th, 1898; Chas. L. Reese,
Popular Science, Aug., 1899.
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A brief description of this instrument and its use are set forth here.
There are four principal parts to this instrument, which may be
designated as follows: an outer double-walled vessel called the jacket,
an inner metallic can called the calorimeter can, a revolving stirrer,

and the bomb. The outer double-walled vessel is about twelve inches
in external diameter and seven inches inside diameter. It is covered
externally by a layer of felt and oilcloth, to guard against changes of
temperature due to outside influences; there is a thickly padded top
that fits over the whole. Between the walls of this vessel is water as a
further protection against changes due to external influences.

Fio. 55.—Williams' calorimeter and accessories used in testing the heating
value of Maryland coals.
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The inner or calorimeter can is made of highly polished metal with
a projection on one side to admit the stirrer. This can rests upon a
tripod of non-conducting material, which lies within the jacket in
such a way as to prevent contact between the calorimeter can and
the outer vessel. The calorimeter can has a metallic lid, which, when
placed upon it, leaves a space of about an inch between it and the
inner wall of the jacket, thus giving to the contents of the can the
further protection of this stratum of air.

The stirrer consists of two propellers placed upon a vertical shaft,
rotated by an electric motor. This shaft passes down through the
bottom of the cylinder, about five inches above an opening in the side
of the cylinder. When the stirrer is set in motion the propellers lift
the water from the bottom of the can and discharge it through the
side opening of the cylinder!, thus insuring thorough mixing.

The "bomb" is a hollow sphere, with a threaded neck, into which
screws a top carrying a small check valve. This top is screwed into
the neck of the bomb, upon a wft tin washer by a large lever wrench,
until a gas-tight joint is made. The bomb is made of aluininium
bronze to withstand high pressures, and lined on the inside with gold
to prevent corrosion.

The use of this instrument in determining the calorific value of
a coal is briefly as follows: A quantity of the prepared sample
is compressed into a tablet, which is then accurately weighed and
placed in a platinum crucible, a fine platinum wire being adjusted
so as to touch this tablet of coal, when the crucible is suspended in the
bomb. After the top of the bomb is screwed tight upon the tin washer,
pure oxygen gas is admitted through the check-valve until the pres-
sure of the gas inside the bomb reaches three hundred and fifty
pounds per square inch. The bomb is then placed in the calorimeter
can and a weighed amount of water poured around it. The stirrer
is then adjusted and the covers of the can and jacket properly closed.
A very sensitive, accurately standardized thermometer is passed
through holes provided in the two covers, into the water in the calor-
imeter can, the stirrer is set in motion and the temperature of this

U
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water is carefully taken, using a telescope to read the thermometer.
Then by an electric current the fine platinum wire, which is in contact
with the tablet of coal, is fused, thus igniting the coal. The heat due
to the burning of this coal in the bomb causes an increase in the tem-
perature of the water in the calorimeter can, which is accurately
measured by reading the standardized thermometer. The amount of
change in degrees multiplied by the quantity of water used plus the
"water equivalent" of the instrument, which has been carefully de-
termined by experiment, gives the calorifi value of the coal when
exactly one gram of coal is burned.

EXAMINATION OF THE Asu.

This is simply a chemical analysis of the ash giving its various
mineral constituents. In the proximate analyses no detailed exam-
ination of the ash has been made, but the results of such examina-
tions are given in the table of ultimate analyses.

RESULTS.

All the coals in Maryland of commercial value are semirbitumin-
ous and are used for steaming and smithing purposes.4 They are all
coking coals but, on account of their high value for steaming, are not
used for making coke.

The ratio between the "fixed carbon" and the "volatile carbon"
varies but slightly. The "moisture" is generally small, hence the
value of the coal is almost entirely determined by the amounts of
"ash" and "sulphur." The amounts of ash and sulphur are de-
pendent to a large degree upon the care exercised in mining, though
they vary in the different seams and in different parts of the same
seam. The analyses furnish no data to explain these variations, nor
can the part of the field from which the coal was taken be fixed by
its analysis.

'This report, page 239.
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The caorific vahe (heating vahe) of a coat is expressed in cao-
ries,

"
C," or British therma' units, "B. T. II." A calorie is the

amount of heat necessary to raise one gram of water one degree centi-
grade, the British thermal unit is the amount of heat necessary to
raise one pound of water one degree Fahrenheit.

Therefore, in these taMes when the heating value of a coal is given
in calories it means that one gram of coal will heat that many grams
of water one degree centigrade, while the "B. T. U." value means that
one pound of coal will heat so many pounds of water one degree
Fahrenheit.

The caorific value of a coal may be computed from its lJroxilnate
analysis with sufficient accuracy for many commercial purposes by
the following formula suggested by Goutal: 6

P==82C ±AV.

In which F represents the calorific value.
C represents the percentage of fixed carbon.
V represents the percentage of volatile carbon, and
A represents a factor depending upon the proportion of

volatile carbon in the coal.

These factors are given in the following taMe:

Coals containing Volatile Carbon . . .. 5 10% 15% 20% 25% 30 35 38% 40
Corresponding Value of A in Calories. 145 130 117 109 103 98 94 85 80

It has been found that the above formula is correct to within a few
per cent in the majority of coals, but as it does not give correct re-
sults upon some coals, it is not, therefore, considered entirely reliable.

It wifl be noticed that the volatile carbon has a higher calorific
value per unit than the fixed carbon except in the highly bituminous
coals.

5Ann. de chim. Anal., 1903, vol., viii. 1-4. Reviewed in The Analyst, vol.
xxviii, 1903, p. 128.

—
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The Value of a coal for raisiug steam in an ordiuary boiler is not
entirely determined by the total number of heat units set free during
combustion but is dependent largely upon other factors, the chief
of which is that in burning a highly bituminous coal there is a greater
loss of heat due to a part of the Volatile matter passing up the stack
as smoke and unburned hydrocarbon gases than in a coal containing
less Volatile carbon. Furthermore, these highly bituminous coals
are likely to cause a deposit of soot which reduces the efficiency of the
heating surfaces. in consequence of these and other considerations
the loss of heat, when using highly bituminous coals, will commonly
reach forty-five per cent or more, while, when using the best anthra-
cite, this loss approximates twenty per cent.

The use of anthracite has the additional advantage of freedom
from smoke, but has some disadvantages, the chief of which probably
is the greater amount of ash occurring in small sizes of anthracite
used for steaming. The bituminous coal has the advantage of
quicker combustion, thus enabling a quicker raising of steam, less ash,
and a higher heating value per unit of combustible, which facts ren-
der it superior to anthracite when used under the boiler.
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TABLE OF ANALYSES OF MARYLAND COALS.
(ARRANGED BY BASINS, SEAMS, AND GEOGRAPHIC POSITION.)

ANALYSES OF SIDELING HILL COALS.

Mine Collected see Chemical Comp
by page o. V.C. F.C.

osition

A. ?
Lonie Mizelle

-

Martin ... 0.92 8.73 35.73
1.10 7.10 45.90

54.63
45.99

.84

.22

ANALYSES OF GEORGES CREEK COALS.
Upper Sharon Coals.

Outcrop below Piedmont Martin 323 .55 16.12 77.28 6.07 1.30
Outcrop 1 mile below Westernport Martin 324 .38 16.16 70.73 12.73 5.68
Outcrop below Piedmont Martin 95 15.22 74.08 9.75 .59

Average composition .55 16.12 77.26 6.07 2.52

—

Brooicv4lle Coals.
Rutledge 328 1.15 15.93 72.77 10.15 2.21
Rutledge 328 .85 17.71 71.60 9.84 1.16

Rowe 320 1.01 21.93 65.23 11.82 .83 7540 13,572
Rowe 85 22.44 67.44 9.27 1.08 7713 13,883
Rowe 56 20.07 63.93 15.44 1.01 7260 13,068
Rutledge 330 .59 19.78 72.35 7.28 1.65
Rutledge 331 1.10 22.55 70.70 5.65 1.88
Rowe 331 .45 22.93 66.11 10.51 1.79 7783 14,009
Rowe 331 1.45 21.74. 65.97 10.84 1.43 7588 13,658
Rowe 331 .87 22.98 70.43 5.72 .66 8089 14,560
Rowe 331 1.21 23.36 70.67 4.76 .62 8135 14,843

Opening near Barrellville
Fairweather & Ladue, % mile S. Barreliville.
Opening, Winters Run:

(top)
(breast)
(bottom)

Montell Ttinnel, Loarville
Opening, W. bank Warrior Run
Opening, W. bank Warrior Run
Opening, W. bank Warrior Run
Opening, W. bank Warrior Run
Opening, W. bank Warrior Run

Average composition
Average of those upon which calorimetric

values were made

Cumberland Basin Coal Co., Barreliville
Cumberland Basin Coal Co., Barrellville
Cumberland Basin Coal Co., Barrellville
Opening J. 0. J. Green, Westernport

(top)
(bottom)

Opening Davis C. & C. Co., Westernport

.91 21.04 @8.83 9.22

.91 22.02 67.12 9.77

Clarion Coals.
Rutledge 332 .88
Rowe 382 .94
Rutledge 332 1.09
Rutledge 332 .75
Rowe 332 .38
Rowe 332 .36
Rutledge 332 .37

16.77 78.15 4.20
18.34 76.50 4.22
17.46 76.79 4.66
19.93 67.98 11.34
19.60 71.08 8.94
20.09 72.94 6.61
20.08 61.25 18.30

Average composition
Av. of those determined calorimetrically

Opening old Gorman tipple, Franklin
Opening Piedmont & 0. C. C. Co., Franklin..
Opening Piedmont & 0. C. C. Co., Franklin..

1.30

1.08 7729 13,912

2.15
.95 8282 14,908

4.81
2.08
1.35 7918 14,252
1.28 8122 14,619
6.24

2.69
1.19 8107 14,593

2.77
4.70
4.31

3.93Average composition

.68 18.89 72.10 8.33
56 19.34 73.51 6.59

"Split-Six" Coals.
Rutledge 333 1.40 15.84 71.18 11.58
Martin 333 .90 16.69 69.22 13.19
D?nn 333 1.72 17.80 69.42 11.06

1.34 16.78 69.94 11.94
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TABLE OF ANALYSES OF MARYLAND COALS.—Uontiaaued.
ANALYSES OF GEORGES CEEEK COALS—Continued.

Lower Kittaaasving Coals.

629

Chemical Composition Calori- Calori—5. ____ metric metric
value valoe

F.C. A. S. calories B. T. U.

Opening, old Gorman Plane, Franklin

Lower Freeport Coal.
Rutledge 341 0.67 16.58 67.16 13.57 5.56

Collected See
by page

lOtO. LV.C.

Opening 1 mile east Clarysville
Franklin," Cumberland C.C.C.Co., Franklin
Franklin," Cumberland C.C.C.Co., Franklin

Rutledge
Rutledge
Dunn

311

337

137

1.37
.78
.54

18.56
16.90
16.70

64.64
19.60
69.40

15.73
22.63
13.36

0.62
3.71
1.46

Piedmont-Cumberland C. Co., Franklin Rutledge 337 .73 11.14 73.00 11.73 1.39

(breast) Dunn 117 .78 11.54 75.43 8.21 1.10 7838 14,090

(bottom) Duun 337 .79 15.84 70.88 12.49 3.61 7461 13,433

Tacoma," Piedmont & G.C.C.Co., Frankliu Rutledge 338 .65 17.31 68.82 13.22 1.37

(breast) Dunn 333 .55 14.97 74.53 9.95 1.47 7536 13,365

(bottom) Dunn 336 .57 19.73 69.99 9.71 2.49

Opening, J. 0. .1. Green, Wcsternport Rutledge 339 1.60 17.55 71.53 9.32 1.28

(breast) Rowe 339 .49 16.44 76.61 6.46 1.21 8106 14,590

(bottom) Rowe 339 .46 16.55 73.30 9.69 5.88 7732 13,917

Buxtou," Davis C. & C. Co., Piedmout Dunn 340 .59 15.80 75.85 7.76 1.22 7828 14,090

(top) Rowe 340 .59 16.56 71.52 11.33 1.20 13,725

(middle) Rowe 340 .44 17.08 76.59 5.89 2.26 6061 14,510

(bottom) Rowe 340 .42 18.89 05.65 15.04 1.03 13,097

(floor) 340 .56 15.59 70.92 12.93 1.12 7702- 13,863

Average composition .70 16.78 71.03 11.49 1.55

Av. of those determined calorimetrically .57 16.58 72.14 10.71 1.33 7677 13,819

Upper Free port Coals.

Brant," Braddock C. Co., Clarysville Rutledge 342 .93 17.19 71.63 10.25 3.73

Opeuing, Buskirk Farm, Cilmore Rutledge 343 1.49 17.71 62.59 18.21 2.36

Morrison," Frostburg C. M. Co., Morrison.. Rutledge 343 .82 16.50 74.59 8.09 1.84

Morrison," Frostburg C. M. Co., Morrison.. Dunn 343 .55 15.37 74.26 9.82 1.56 7712 13,881

(top) Rowe 343 .46 16.73 71.49 11.32 1.20 13,689

(bottom) Rowe 343 .97 17.56 71.32 10.15 1.28 7806 14,051

Opening, old Gorman Plane, Franklin 344 .72 19.23 60.18 19.87 2.72

.

Average composition .85 17.18 69.44 12.53 2.09

Ar. of those determined calorimetrically .66 16.55 72.M 10.43 1.35 7707 13,862

Brush Creek (Masontoacn) Coals.

Opening, Coleman's, Lonaeoning Rutledge 346 1.08 19.47 62.64 16.81 2.26

Opening, .7. Mowbray, Barton Rutledge 347 1.07 16.44 70.78 2.88

Opening, M. Moore, Barton Rutledge 347 .67 17.61 70.44 11.28 3.57

Opening, .7. 0. .7. Green, Phoenix Rutledge 348 .70 16.74 14.89

Opening, Win. Neff, Phoenix Rutledge 349 .90 16.75 72.75 9.60 1.54

Opening, Athey's, Phoenix Rutledge 349 4.42 18.56 70.74 6.28 .63
15.33 2.60"Morrison," Frostburg C. 33. Co., Morrison 349 .57 15.60

Opening, S. Franklin 350 .55 15.80 60.77 22.88 3.08

Average composition 1.24 17.12 68.04 13.60 2.28
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TABLE OF ANALYSES OF MARYLAND COALS. — Continued.
ANALYSES OF GEORGES CREEK COALS.—Qontjmued.

Balc.e,-stown Coals.

Friendsville Coals.

N. W. Mt. Savage Dunn 96 18.71 70.67 9.66 2.01 7776 13,997
Opening, near Clarysville Rutledge 369 .86 17.55 69.70 11.89 1.85

1.12 19.38 71.88 7.62 3.12

Average composition
'

.98 18.84 70)75 9.73 2.32

—

Mine Collected
by

See
page

Chemical Composition Calori— Calori—
metric metric

S. calc,iiees ItT.2° V.C. F.C. A.

Opening, Mt. Savage Rutledge 350 1.00 18.66 69.20 11.14 2.59 ....
Opening, near Clarysville Rutledge 352 .88 16.55 66.60 15.97 .60 .

Opening, near Loarville Rutledge 353 .88 18.76 65.38 14.98 .83 ....
Opening, Md. C. Co., Koontz Rutledge 353 1.10 16.32 66.17 16.41 1.81 .

Opening, J. Wier, Lonaconing Rutledge 354 1.59 20.62 68.86 8.93 0.86
Opening, J. Wier, Lonaconing Martin 355 .92 18.44 62.17 18.47 1.74 ....
Opening, Hansell Farm, Lonaconing Rutledge 356 .90 18.60 64.16 16.34 3.73
Opening, between Pekin and Moscow Rutledge 358 .60 16.56 70.28 12.56 6.62 .

Opening, between Pekin and Moscow Rutledge 358 .98 17.54 72.06 9.42 1.97 ....
Opening, near Moscow Mills Rutledge 358 1.16 17.74 73.10 8.00 2.09 .

Opening, A. B. Shaw, Barton Rutledge 359 1.00 18.06 70.40 10.54 2.3G ....
Opening, A. B. Shaw, Barton Rutledge 359 .82 17.33 72.00 9.85 1.55 ....
Openthg, 3 m. n. w. Barton Rutledge 359 1.95 18.25 76.25 3.55 .51 ....

Moscow No. 2," Moscow-G. 0. M. 0o.,
Barton Rutledge 360 .68 17.01 68.39 13.92 4.58 .

Moscow No. 2," Moscow-ti 0. M. 0o.,
Barton Dunn 360 1.16 19.19 71.72 7.93 3.38

Swanton," Ohapman M. 0o., Barton Rutledge 360 .93 19.28 70.24 9.55 1.99
Swanton," Ohapman M. 0o., Barton Dunn 360 .41 16.66 68.87 14.06 1.01

Opening, M. N. Fazenbaker, Barton Rutledge 360 1.72 19.60 67.48 11.20 1.79
Potomac," Union M. Co., Barton Rutledge 361 1.00 18.51 7G.28 10.21 1.78
Potomac," Union M. Co., Barton (top) Rowe 361 .64 17.92 72.42 9.02 1.84 7830 14,094
Potomac," Union M. 0o., Barton (bottom). Rowe 361 .60 17.71 72.93 8.76 .59 7938 14,288

Opening, S. Ross, Barton Rutledge 361 .79 17.42 73.87 7.92 1.51
Opening, IJenry Moore, Barton Rutledge 362 .75 18.91 72.05 8.29 3.05
Opening, Tsabel Myer, Barton Rutledge 362 .97 19.09 71.75 8.19 1.41
Opening, Ezra Michael, Phoenix Rutledge 363 .98 17.12 73.30 8.60 2.11
Opening, T. P. Michael, Westernport Rutledge 364 1.40 17.21 76.82 4.57 1.72
Opening, Fazenbaker, Westernport Rutledge 364 .70 19.93 70.74 8.63 3.02

Eckhart," Phoenix & 0. 0. M. Co., Morrison Rutledge 86,5 .62 16.99 74.44 7.95 1.85
Eckhart," Phoenix & 0. 0. M. Co., Morrison Dunn 365 .59 17.18 73.50 8.73 1.29 7570 13,626

Morrison, Frostburg 0. M. 0o., Morrison Rutledge 365 .72 16.47 72.80 10.01 2.48
Morrison, Frostburg 0. M. 0o., Morrison Dunn 365 1.29 19.41 67.76 11.54 3.04
Opening, Oumberland & 0. 0. 0. Co., Franklin Rutledge 366 1.05 16.78 72.11 10.06 3.13
"Penn," Ouinberland & 0. C. C. 0o., Frank-

lin Dunn 366 .72 17.95 73.11 8.22 1.77 7794 14,029
Opening, Jas. Grove, Westernport Rutledge 367 .88 16.89 . 74.89 7.34 2.48
Opening, M. Cannon, Franklin Rut]edge 308 1.12 16.85 71.87 10.16 1.19
Opening, Piedmont 0. 0. 0. 0o., Franklin.... Rutledge 368 3.58 18.75 70.75 6.92 .65

1.03
.64

17.98
17.69

70.80
72.99

10.19
8.68

2.08
1.38 7783 14,009

Average composition
Ày. of those determined calorimetrically
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Geo. Cr. Bald Knoh C. Co., Mt. Savage
"Borden," B. U. C. V. C. Co., Carlos:

(breast)
(bottom)

"Union No. 1," Union M. Co., Frostburg:
(breast)
(breast)
(bottom)
(bottom)
(bottom)

"Washington," Piedmont & G. C. C. Co.,
Eckhart (breast)

(bottom)
"Hoffman," Consol. C. Co., Hoffman (breast)
"Pumping Shaft," Consol. C. Co., Borden:

(breast)
(ply)
(bottom)

Ltt1e Pittsburg Coals.
Rutledge 376 1.10 19.48
Martin 377 .82 19.94

Dunn 377 .63 19.75
Rutledge 378 1.27 21.24

Rutledge 378 5.33 22.10

1.88 20.50

PiUs burg Coals.
Dunn 379 .57 18.37

Dunn 595 .57 19.04 74.61

Dunn 595 .54 19.16 72.17

Dunn 382 .58 18.34 74.51

Reese 382 .76 17.94 74.11

Dunn 382 .73 18.44 70.22

Reese 382 .99 17.82 71.63

Reese 382 1.03 18.65 72.20

Dunn 598 .69 18.12 73.48

Dunn 598 .71 17.60 75.86

Dunn 564 .73 17.75 74.07

Reese 572 .67 17.66 74.37 7.30

Reese 572 .59 18.91 72.66 7.84

Reese 572 1.24 18.10 71.01 9.65

5.78 .71 8052 14,494
8.13 1.17 7830 14,094

6.57 .88 8002 14,404
7.19 .94 8003 14,405

10.61 1.83 7604 13,687
9.56 2.05 7754 13,957
8.12 1.19 7709 18,876

7.71 1.69
5.83 .94
7.45 .80

.87 7984 14,371
1.49 7977 14,359
1.20 7736 13,925

Mine
Collected See

by page

Chemical Composition

H20. V.C. F.C. A.

Calori— Calori-
metric metric
value value• calories B. T. U.

Opening, New Central C. Co., Koontz
Opening, Georges Cr. C. & L Co., Lonaconing
Outcrop, Preblè's, Lonaeoning
Opening, New Central C. Co., Lonaeoning....
Opening, Hohing's, Lonaeoning

Rutledge 370 .75
Rutledge 870 .78

Rutledge 371 .84
Rutledge 371 .65

Rutledge 371 .61

22.42
18.05
17.09
18.26
17.16

68.19
64.84
66.88
70.32
63.16

8.64
16.83
15.19
10.77
i.o7

8.81
3.33
3.16
3.74
3.27

Average composition .73 18.59 66.58 14.10 3.36

Franklin Coals.
Opening, Georges Cr. C. & I. Co., Lonacoñing
Opening, American C. Co., Barton
Mine, Potomac C. Co., Barton
Opening, Old Gorman Plane, Franklin
Old Franklin Plane, Franklin
Old Franklin Plane, Franklin
Old Franklin Plane, Franklin
Potomac C. Co

Rutledge 373 1.77
Rutledge 374 .92
Rutledge 374 .69
Rutledge 373 1.35

Rowe 375 .74

Rowe 375 .79

Rowe 375 .72

Dunn 52

20.16
17.88
20.18
18.OS

18.13
18.51
19.77
17.83

71.00
67.14
69.11
67.40
60.88
70.72
65.53
70.96

7.07
14.56
10.02
13.17
20.25
9.98

13.98
10.69

1.11
2.83
2.33
1.23
2.76
3.01
5.13
2.02

6944

7869
7382

7776

12,499
14,164
13,188
13,997

Average composition
Av. of those determined calorimetrically

.94

.69
18.76
18.56

67.84
67.02

12.46
13.73

2.55
3.23 7493 13,487

"Bonney," New Castle C. Co., Lonaconing..
Opening, American C. Co., Pekin
Opening, American C. Co., Pekin
Opening, E. Michael, Franklin
Opening, 0. C. Fazenbaker, Rock Church....

Average composition

68.90 10.34 1.51

71.84 7.78 1.49 7829 14,092
68.33 9.16 1.21

63.39 9.18 .76

68.12 9.55 1.24

7969 14,342
76 14,105



"Carlos No. 1," Barton & G. 0. 0. Co.,
Carlos (brnst) Dunn
Carlos (bottom) Dunii

"Ocean No. 7," Consol. C. Co.:
(breast) Dunn
(breast) Reese
(bottom) Dunn
(bottom) Reese

"Ocean No. 1," Consol. 0. Co.:
(breast) Dunn
(breast) Reese
(bottom) Dunn
(bottom) Reese

"Enterprise," Midland M. Co., Midland:
(breast) Dunn
(bottom) Dunn

Columbia No. 9, 0. C. C. & I. Co., Lonaconing:
(breast) Dunn
(bottom) Dunn

"Ocean No. 8," Oonsol. C. Co., Midland:
(breast) Dunn
(bottom) Dunn

"Ocean No. 8," Conisol. C. Co., Midland:
(breast) Dunn
(bottom) Dunn

Roontz," New Central C. Co., Koontz:
(breast) Dunn

"No. 1," 0. C. C. & L Co., Lonaconing:
(breast) Dunn
(breast) Dunn
(bottom) Dunn

"Appleton," Md. C. Co., Lonaconing (breast) Dunn
"Pine Hill," 0. C. C. & J. Co., Lonaconing:

(breast) Dunn
(breast) Dunn
(bottom) Dunn

Opening, Md. C. Co., Lonaconing (breast).... Dunn
"Shamrock," Lonaconinig C. Co., Lonaconing:

(breast) Dunn
(bottom) Dunn

"Jackson No. 5," American C. Co., Lona-
coning (bottom)

"Moscow," Piedmont M. Co., Barton (breast) Dunn
Caledonia," American C. Co., Barton:

(breast)
(bottom) Dunn

"Excelsior," M. P. Oannon:
(breast) Dunn
(bottom)

"Scrap No. 1," Davis C. & C. Co., Franklin:
(breast) Dunn
(bottom) Dunn

396 .74 19.83 73.56
396 .71 18.39 75.70

613 .67 18.89 71.94
613 .56 18.99 74.77

8.73 .66 7788 14,018
6.06 .79 8142 14,656

10.22 1.71 7588 13,658
8.36 1.88 7942 14,296

6.18 .60 8042 14,475
9.82 1.45 7.599 13,678

6.14 .66 7909 14,236
6.14 .66 7835 14,103

5.40 .78 8085 14,553
7.48 .82 7780 14,004

7.56 .55 7983 14,369

5.93 .74 8058 14,504
11.88 1.03
7.78 1.83 7811 14,059
5.02 .55 8123 14,621

6.22 .81 8048 14,486
7.86 1.06

11.58 1.46 7441 13,84
7.42 .82 7922 14,260

5.61 .71 8144 14,650
7.80 .71 7816 14,069

8.84 1.18 7667 13,801
6.60 .72 7946 14,303
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Mine Collected See
Chemical Compositiou Calorl- Calori—

by page
metric metric

v.C. F.C. A. S.
value value

calories B. T. U.

5.48 .88 8057 14,503
8.79 1.07 7829 14,092

7.87 .83 7732 13,917
6.79 .77 8046 14,483
8.23 1.07 7826 14,084
8.89 1.26 7856 14,140

387 .73 18.83 74.96
387 .72 19.00 71.49

565 .64 19.23 72.26
565 .28 19.52 73.41
565 .66 19.19 71.92
565 .81 19.57 70.73

561 .67 18.19 72.41
561 .73 20.38 72.83
561 .72 18.64 70.42
501 .81 19.90 70.93

508 .65 17.89 75.28
598 .83 17.80 71.55

580 .63 18.20 75.03
580 .74 18.90 74.22

571 .58 18.39 75.68
571 .71 19.11 72.70

570 .58 19.16 74.55
570 .59 18.57 74.35

591 .69 20.16 71.59

577 .63 18.58 74.86
577 .60 18.44 68.99
577 .74 19.37 72.11
587 .45 19.77 74.76

582 .51 19.28 73.99
582 .53 19.76 71.85
582 .74 19.48 68.25
587 .65 20.1? 71.81

603 .72 18.61 75.06
603 .45 19.68 72.07

589 .75 19.57 70.84
603 .79 18.41 74.20

590 52 18.52 74.57
590 .89 18.02 72.82

5.71 .79 8124 14,623
6.49 .78 7977 14,349

6.39 .64 8079 14,542
8.27 1.40 7775 13,995

5.87 .55 8070 14,526
5.20 .68 8072 14,530

8.50 2.29 7875 14,175
5.68 .64 8091 14,564
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.Mine
.

Collected- See
by page

1120.

Chemic

V.C.

a! Composition

P.C. A. S.

Calori— Calori-
metric metric
value - value
calories B. T. U.

Mt. Savage:
(breast)
(bottom)

Dunn 61

67

18.07
18.77

75.35 5.97
75.65 4.91

.76

.75
7966

8051
14,389
14,492

Average composition
As, of those determined calorimetrically

.70

.68

18.81
18.81

72.96 7.26
72.97 7.24

1.01
1.01 7902 14,213

Lower Sewickley Coals.
Opening, Md. C. Co., Lonaconing
Pumping Shaft, Consol. C. Co
Average composition

Rutledge 399

Reese 572

.79
.93

19.98
18.61

67.74 11.49
74.68 5.78

2.22
1.18 8029 14,452

.86 19.29 71.22 8.68 1.70

(top) Rowe 404 .47 20.20 67.46 11.87 1.22 7585 13,653
(breast) Rowe 404 .81 21.50 71.91 6.28 1.13 8164 14,695
(ply) Rowe 404 .99 19.61 71.04 8.36 1.64 7988 18,909
(bottom) Rowe 404 .88 20.50 67.11 12.01 2.26 7636 13,745

Average composition .83 20.22 70.09 8.86 1.40
Av. of those determined calorimetrically .67 20.25 70.04 9.04 1.40 7784 14,011

Uniontown Coal.
Opening, Amer. C. Co., Lonaconing Rutledge 589 .65 18.76 62.77 16.82 4.93

Wayneabury Coals.
Koontz," New Central C. Co., Koontz Dunn 405 .92 21.15 70.08 7.85 1.57 7709 13,876
Koontz," New Oentral C. Co., Koontz Rutledge 40.5 1.65 19.30 67.36 11.69 1.65

Opening, G. C. C. & I. Co., Lonaconing 577 .64 19.67 69.46 10.23 1.88
Opening, Amer. C. Co., Lonaconing Rutledge 589 1.09 19.9'2 69.94 9.05 2.28
Opening, Amer. C. Co., Lonaconing Dunn 589 .82 19.82 71.71 7.65 .92 7784 14,011
Pumping Shaft, Consol. C. Co Reese 572 2.21 19.58 68.25 10.01 0.80 7415 12,347
Average composition 1.22 19.89 69.47 9.42 1.51
iv. of those determined calorimetrically 1.22 20.16, 70.01 8.51 1.09 7636 13,745

Upper Sewickley Coals.
Opening, Piedmont & G. C. C. Co., Eckhart. Rutledge 400 .83 18.18 71.90
Opening, New Central C. Co., Koontz Rutledge 401 1.28 20.06 72.8
Opening, New Central C. Co., Koontz Dunn 401 .81 20.06 73.55
Opening, Md. C. Co., Lonaconing Rutledge 401 2.09 22.21 64.57

Opening, Md. C. Co., Lonaconing Rutledge 401 1.10 19.26 70.95

Opening, Md. C. Co., Lonaconing Dunn 401 .65 21.26 69.49
Opening, 0. C. Q. & I. Co., Lonaconing Dunn 402 .81 20.18 70.24
Opening, 0. C. C. & I. Co., Lonaconing Rutledge 402 .70 21.22 70.50
Opening, 0. C. C. & I. Co., Lonaconing 402 .83 20.05 73.59

Opening, Md. C. Co., Lonaconing Dunn 402 .66 19.75 70.05
Opening, Md. C. Co., Lonaconing Rutledge 402 .83 20.93 71.02

Caledonia," Amer. C. Co., Barton Rutledge 403 .59 19.59 65.87

(breast) .... Dunn 408 1.18 20.26 69.55

(bottom) 403 .48 19.22 69.97
Davis C. & C. Co., Franklin:

9.O 1.84
577 1.10
5.58 .92 8015 14,427

11.18 1.05
8.69 1.42

8.60 1.44 7708 13,874
8.77 1.28 7783 14,009
7.58 1.19
5.53 1.01

9.54 1.10 7688 18,888
7.32 1.65

13.95 1.49
9.01 1.95 7596 18,672

10.38 1.09 7679 13,822
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7532 13,557
7788 14,018
7691 13,844
7692 13,846

7241 13,034

7438 13,388
7280 13,104

Upper KiU anning Coats.
Tasker's, near Swanton Martin 430 .49 17.05 65.85 12.61 2.75 7625 13,725
Tasker's, near Swanton Martin 430 .72 19.48 66.57 13.23 3.99 7399 13,318

Average composition .60 18.27 68.21 12.92 3.37 7512 13,522

Task-er's, near Chaffee
Harvey's, near Gorman
Davis C. & C. Co., Thomas
Average composition

Upper Freeport Coals.
Martin 431 1.02 17.07 77.04
Martin 435 .92 30.24 68.99
Rowe 487 .71 17.61 75.70

.88 18.31 73.91

4.87 .83 8149 14,668
9.85 1.36 7652 13,774
5.98 .71 8168 14,702

6.90 .96 7990 14,382

Tasker's, near Chaffee
Brush Creek Goals.

Martin 439 .78 17.58 53.04 28.60 6.71 5947 10,705

0. C. Pattison, Bloomington
Geo. W. Tichinel, near Chaffee
"Barnum" Monroe C. M. Co., Barnum

Barnum " Mouroe C. M. Co., Barnum
Sharpless," near Swanton

" Sharpless," near Swanton
Tasker's," near Chaffee
Beckman's," near Blame

Average composition
Av. of those determined calorimetrically

Bakerstown Goals.
Martin 440 .82 17.38 70.33
Martin 441 .91 18.18 72.57
Martin 442 .29 16.93 73.07

.82 19.02 69.73

.96 18.16 7i.7i

.51 18.26 72.64
Martin 443 1.77 18.96 70.55
Martin 444 1.11 17.30 7283

.90 18.02 71.68

.91 18.11 71.87

Harvey's," near Kelso Gap
Frien4svilte Goat.

Martin 44 .97 23.27 59.76 16.00 4.51 6943 12,497

TABLE OF ANALYSES OF MARYLAND COALS—Continued.
ANALYSES OF POTOMAC BASIN COALS.

-

Lower Kittann%nq Coals.

Mine Collected See Chemical Composition Calori— Calori—

by page
..______& __________ metric metric
IlgO. V C. F.C. A.

value value
S. calories B. T. IT.

Opening near Windom Martin 413 1.40 17.58 70.79 10.23 1.55
Barnum " Monroe C. M. Co., Barnum 415 .52 14.76 74.03 10.69 1.17
Barnum " Monroe C. M. Co., Barnum 415 .67 15.39 72.42 11.52 1.06

(top) Martin 418 1.24 16.96 72.44 9.36 1.06
(top) Martin 415 1.02 17.08 65.37 16.53 5.07
(bottom) Martin 415 1.11 15.76 69.50 13.63 2.91

Fahey's Mine, Blame:
(top) Martin 419 3.61 17.8 69.52 9.01 .79
(bottom) Martin 419 3.32 22.48 63.18 11.07 .49

Opening, Cosner, Wilson:
(top) Martin 424 2.13 22.75 62.56 12.56 4.35

(bottom) 424 1.04 19.52 64.20 15.24 3.8?
Opening, Arnold, Dobbin:

(top) 425 2.46 25.35 64.76 7.43 1.53

(bottom) 425 1.26 24.01 60.51 14.22 2.02

Average composition 1.6b 19.12 67.44 11.7 2.15
Av. of those determined calorimetrically 1.66 18.96 68.14 11.24 1.64

7132 12,838

7684 13,S31
7260 13,068

7474 13,4

11.47
8.34
a71

10.43
9.17
8.59
8.72
8.76

9.40
9.11

2.56
3.05 7821 14,078
1.14 7867 14,161
1.11 7742 13,935
1.27 7784 14,011
1.28 7871 14,168
3.01 7655 13,779

.72 7737 13,926

1.77
1.65 7782 14,008
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PUts burg Coals.

Chemical Composition Calori— Caon—
Mine Collected See metric metric

1120. V.C. F.C. A. S. calories B.T.TJ.
Opening, near Shaw Martin 450 1.21 19.98 74.28 4.53 1.11 8145 14,661Opening, near Shaw:

(top) Rowe 449 .89 17.89 75.30 5.92 1.12 8121 14,618(middle) Rowe 449 .59 18S9 75.50 5.62 1.41 8169 14,704(bottom) Rowe 449 .59 17.60 76.85 5.46 1.38 8166 14 699

ANALYSES OF CASTLEMAN BASIN COALS.
Clarion (7) Coat.

Opening, Legeer, Bittinger Martin 456 .61 26.94 57.24 14.91 4.69 7093 12,767

Lower Freeport Coats.
Opening, Trickey, near Bittinger Martin 460 .63 24.08 67.03 8.26 0.91 7800 14,040Opening, Breneman, near Bittinger Martin 460 .78 24.02 66.50 8.70 1.96 7718 13,892
Average composition .70 24.05 66.77 8.48 1.43 7759 13,966

Grantsville Coal.
Opening, Mogart, near Jennings Mills Martin ... 2.23 21.21 63.78 12.78 2.55 7195 12,951

Balcerstown Coats.
Durst," near Jennings Mills Martin 471 1.96 21.31 63.67 13.06 4.49 73 13 230Opening, Mogart, near Jennings Mills Martin 472 1.16 21.36 68.60 8.88 2.39 7780 14004Breneman & Stark, near Bittinger Martin 473 3.63 23.52 63.26 1.48 7500 13500Joel Breneman, near Bittinger Martin 473 2.01 22.40 68.72 6.87 1.37 7857 14142F. N. I3ittinger. near Bittinger Martin 474 1.64 21.25 71.49 5.62 1.62 8043 14 477

Average composition
2.08 21.97 67.15 8.80 2.27 7706 13,871

Maynadjer Coat.
L. Yommer, near Jennings Mills 475 .73 21.04 60.76 17.57 2.29 6900 12,420

ANALYSES OF UPPER YOUGHIOGHENY COALS.
Lower .Kittanning Coals.

Oakland C. & C. Co., Corinth Martin 483 1.21 23.56 68.02 7.21 2.81 7769 13,984Offut, near Crellin Martin 484 1.11 22.70 M.04 12.15 4.71 7323 13,181Guthrie, near Crellin Martin 486 .76 24.89 64.05 10.30 1.29 7632 13,738Ashby, near Crellin:
(top) Martin 487 1.12 aia 64.94 10.81 1.44 7420 13,356(bottom) Martin 487 1.24 21.18 59.30 18.28 1.52 6746 12,143Preston C. & L. Co., near Crellin Martin 488 1.86 22.81 62.74 12.59 .89 7293 13 127



Upper Freeport Coal.
Nethken, near Oakland Martin 492 1.46 20.98 66.99 10.57 3.53 7594

Baketstown Coal.
Kimmel, near Swallow Falls 495 .80 30.81 58.22 10.17 3.18 7748

13,669

13,946

Opening, near Ring
Isaac Meyer, Friendsville (top)
Isaac Meyer, Friendsville (bottom)
Browning & Custer, Friendsville
0. Friend, Friendsville
0. Friend, Friendsville
White Rock, Sang Run
White Rock, Sang Run (top)

Martin 497 1.76 22.81 62.77 12.66 1.89 7442.
Martin 499 4.47 22.74 53.72 19.07 3.27 6690
Martin 499 1.61 23.14 55.10 20.15 3.08 6880
Martin 498 2.26 23.40 62.80 11.54 3.52 7441

1.07 23.31 64.49 11.13 5.53 7752
Martin 499 .98 23.55 62.58 12.89 3.71 7493

1.44 24.28 61.81 12.47 2.33 7587
1.75 23.16 66.47 8.62 3.54
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TABLE OF ANALYSES OF MARYLAND COALS.—Continued.
ANALYSES OF UPPER YOUUHIOGHENY OOALS.—Qont4mued.

Lower Free port Coats.

Mine

j

Average composition

Colleeted See
Chemical Composition Calori— Calori—

by page
metric metric
value value

ff20. V.C. F.C. A. S. calories B.T.tT.

Courrell, near Orellin Martin 490 1.29 23.72 54.22 20.77 2.96 6460
Opening, Michler Line Martin 490 10.64 21.80 45.94 21.62 .47 5505

5.97 22.76 50.08 21.19 1.71 5982 10,767

11,628
9,909

ANALYSES OF LOWER YOUUHIOUHENY COALS.
Lower Kittamninq 00a18.

13,396
12,042
12,384
13,394
13,953
13,487
13,657

Average composition
Ày. of those determined calorimetrically

1.92
1.94

23.30
23.32

61.22
60.47

13.56
14.27

3.36
3.32 7326 13,187

Lower Freeport Coal.
Taylor Friend, Friendsyille Martin 504 2.32 23.39 56.13 18.16 6.64 6752 12,154

Upper Freepott Coal.
I-I. Frazee, near Niles Mill
H. Frazee, near Niles Mill
0. Friend, Friendsville

Martin 505 1.20
Martin 505 1.13
Martin 507 4.58

26.85
25.43
24.22

62.83
65.66
64.59

9.12
7.78
6.61

1.07
1.15
.96

7712

7806
7442

13,882
14,051
13,395

Average composition 2.30 25.50 62.36 7.84 1.06 7653 13,775

H. Frazee, Selbysport
Cobert, near Friendsville

Mahoning Coals.
Martin 508 1.21
Martin 509 1.42

22.58
23.34

65.68
59.79

10.53
15.45

4.64
3.37

7631

7085
13,736
12,753

Average composition 1.31 22.96 62.74 12.99 4.00 7358 13,244
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Aaron Run, section of Bakerstown coal
on, 364.

Accident, anticline, 269.
Age of coal, geological, 227.
Air compressors for haulage of coal, 543.
Alice No. 1, mine at Stoyer, 610.
Allegheny coals, discussed, 326.

of Castleman Basin, 453.
of Georges Creek Basin, 326.
of Lower Youghiogheny Basin, 496.
of Potomac Basin, 409.
of Upper Youghiogheny Basin, 479.

Allegheny epoch, 281.
Allegheny formations, 243, 319.

columnar sections of, 297.
composition and relations of, 297.
discussed, 246.
sections In, 248, 250.

Allegheny Mining Co., 517, 521.
Ames coal, 252.
Ames limestone, 307.
American Coal Co., 251, 521, 559, 589.

section of Franklin coal on property
of, 374.

Little Pittsburg coal on property
of, 377.

Pittsburg coal on property of, 391,
393.

Upper Sewickley coal on property
of, 402, 403.

Waynesburg coal in mine of, 405,
406.

Analyses of coal, 620.
proximate, 621.

table of, 628.
ultimate, 622.

Anderson, Jake, section of Upper Free-
port coal on property of, 436.

Anthracite. coal in Maryland, 318.
Anticlines and synclines of coal district,

map showing, 260.
Anticline at Deer Park, 265.
Appalachian coal field discussed, 232.

development of, 223.
Appleton mine, 586.
Arnold, Washington, section of Lower

Kittanning coal in mine of, 425.
Arnold's Run, section of Lower Kit-

tanning on, 486, 488.

Ash, definition of, 621.
determination of, 622.
examination of, 625.

Ashby's mine, section of Lower Kit-
tanning coal in, 487.

Asher glade, section of Upper Freeport
coal near, 506, 507.

Aspinwall, Wm. H., 519.
Athey farm, section of Brush Creek coal

on, 349.
Atkinson, Gordon T., v.
Atlantic and Georges Creek Coal Co.,

521.

B

Bakerstown coal, 252, 304, 305, 319,
320, 322.

discussed, 350, 440, 468, 494, 510.
sections of, 350-368, 440-448, 469-474,

495, 510.
Barnum,

section of Bakerstown coal near, 442.
Lower Freeport coal near, 431.
Lower Kittanning coal near, 415.

Barnum mine, 607.
sections of Lower Kittanning coal in,

415.
Barrellville,

sections of Bakerstown coal near, 351.
Brookville coal near, 328, 329.
Brush Creek coal near, 346.
Clarion coal near, 332.
Lower Freeport coal near, 340.

Bartlett Run, section of Bakerstown
coal on, 357.

Barton coal, 305, 319, 320.
discussed, 350, 440.

Barton Coal Co., 521.
Barton Mining Company, section of

Upper Sewickley coal on property
of, 403.

Barton,
sections of Bakerstown coal near, 356,

357, 359, 360, 361, 362, 363.
Brush Creek coal near, 347.
Conemaugh formation at, 251.
Franklin coal near, 374.
Little Pittsburg coal near, 378.
Mahoning Coal near, 345.
Pittsburg Coal near, 393, 394.
Upper Sewickley coal near, 403.
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Barton and Georges Cree& Valley CoaV
Co., 573, 575.

section of Pittsburg coal at mine of,
386, 387.

INDEX

Bayard,
section of Allegheny formation at,

249.
Bakerstown coal near, 447.

"Beachy" coal, 304.
Beachey's, Aaron, section of Grantsville

coal in mine of, 465.
Beachwood, section of Lower Kittanning

coal near, 426.
Beaman sawmill, section of Ba&erstown

coal near, 353.
Bear Creek Lumber Co., section of

Lower Kittanning coal on prop-
erty of, 498.

Beckman, Rudolph, section of Bakers-
town coal on property of, 444.

Beizel, Henry, section of Friendsville
coal in mine of, 476.

Bender, Joel, sections of Lower Kittan-
ning coal in opening of, 458.

Bender coal discussed, 456.
Benwood limestone, 311.
Bevan, Creg, section of Bakerstown coal

in mine of, 470.
Bevansvilie,

section of Friendsville coal near, 476.
Grantsville coal near, 466, 467.

Big Savage fire-clay tunnel,
section of Allegheny formation in,

250.
Pottsviile forniation in, 245.

Big Shade Run,
section of Friendsvllle coal on, 476.

Grantsville coal on, 464.
"Big Vein" coal, 310, 322, 529.

discussed, 380.
irregularities of, 557.
thickness of, 531.
working of, 532.

Big Vein Hill, section of Lonaconing coal
on, 371.

Bittinger,
sections of Ba&erstown coal near, 472-

474.
Clarion coal at, 456.
Friendsville coal near, 476.
Grantsville coal near, 468.
Lower Freeport coal near, 460.
Mahoning coal near, 462.

Bittinger, F. N., section of Bakerstown
coal In mine of, 474.

Bittinger, Jake, section of Grantsville
coal In mine of, 468.

Blac& Bear mine, section of Clarion coal
near, 412.

Black, Sheridan and Wilson Co., 573.
Blaen Avon Coal Co., 521.
Blame.

sections of Bakerstown coal near, 444.
Brush Creek coal near, 440.
Clarion coal near, 412.
Conemaugh formation near, 252.
Upper Freeport coal near, 432-434.
Lower Kittanning coal near, 417-

419.
Pottsville formation at, 247.

Blame Mining Co., 611.
section of Lower Kittanning coal on

property of, 418.
Block coal, 240.
Bloomington,

section of Bakerstown coal near, 440.
Lower Kittanning coal near, 338.

Bloomington coal, 319, 320, 324.
Bluebaugh coal discussed, 319, 320, 328,

409, 455.
Bole, Johnny, section of Lower Kittan-

ning coal in mine of, 481.
Bolivar fire-clay, 300.
Bonic, ilenry, section of Grantsville

coal in mine of, 464.
Bonney mine, section of Little Pitts-

burg coal in, 376.
Borden mine, 595.
Borden Mining Co., 518, 521, 595.

section of Pittsburg coal on property
of, 385.

Borden shaft, section of Monongahela
formation at, 255.

Bowery mine, section of Pittsburg coal
in, 385.

Braddock Coal Co., 595.
section of Upper Freeport coal on

property of, 342.
Braddock Run, section of Upper Free-

port coal on, 342.
Brailer, David, 594.
T3rant mine, section of Upper Freeport

in, 342.
Brant Run, section of Lower Kittan-

ning coal near, 336.
section of Upper Freeport coal near,

342.
"Break-throughs" in coal mines, 534.
Breneman and Stark's mine, section of

Bakerstown coal in, 473.
Breneman, John, section of Lower Free-

port coal on property of, 460.
Brew, George, section of Bakerstown

coal in mine of, 472.
Brookville coal dIscussed, 247, 298, 319,

320, 328, 409, 455.
sections of, 328-331, 454.
sections near Barrellville, 328.
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Browne, A. L., 219.
Browning and Custer mine, section of

Lower Kittanning coal In, 498.
Brush Creek coal, 252, 303.

discussed, 346, 439, 463, 509.
sections of, 345-350, 439-440, 463,

509.
Buffalo Run,

section of Lower Freeport coal on,
504.

Lower Kittanning coal on, 499.
Buffalo sandstone, 252, 304.
Buskirk farm,

section of Lower Kittanning coal on,
336.

Upper F'reeport coal on, 343.
Butler, Hampton, section of Eakers-

town coal in mine of, 472.
Burton mine, 615.

section of Lower Kittanning coal in,
340.

C

Caledonia mines, 590.
Caledonia mine,

section of Pittsburg coal at, 393.
Upper Sewickley coal in, 403.

Calorific or heating values, 622.
tables of, 628.

Calorimeter, description of, 623.
Calorimetric tests, 622.
Campbell, K R., 303.
Cannel coal, 240.
Carbonaceous shales, 318.
Carboniferous or Mississippian period,

275.
Carboniferous strata of Nova Scotia,

226.
Carlos mines, 575.
Carlos, sections of Pittsburg coal at,

386, 387.
Castleman Basin, 317.

discussed, 452.
Allegheny coals of, 453.
Conemaugh coals of, 461.
Pottsville coals of, 452.

Castleman River,
section of Bakerstown coal in R. R.

cut on, 469, 470.
Mahoning coal on, 462.
Maynadler coal in R. It. cut on, 474.

Castleman syncline, position of, 265.
Castleman Valley, section of Conemaugh

formatiou in, 253.
Castle Run, section of Eakerstown coal

on, 353.
Cenozoic era, 289.
Central Coal M. & M. Co., 521.

Chaffee,
sections of Bakerstown coal near, 441,

443.
Brush Creek coal near, 439.
Clarion coal near, 411.
Lower Kittanning coal near, 417.
Mahoning coal near, 439.
Upper Freeport coal near, 431.

Chapman Coal Mining Co., 599.
Chapman opening, section of Barton

coal in, 360.
Character of coal and its uses, Q38.
Character of the rocks of the coal dis-

/ trict, 271.
Chemical and heat producing properties

of Maryland Coals, 619.
Chesapeake Coal Co., 518.
Clarion coal discussed, 298, 319, 320,

324, 331, 409, 455, 479.
sections of, 332, 410-412, 455, 456, 479.

Clarion sandstone, 247, 298.
Clark, Wm. Eullock, 219, 221, 291, 317.
Clark's opening in Lower Kittanning

coal, 423.
Clarksburg limestone, 307.
Clarysville,

section of Bakerstown coal near, 352.
Friendsville coal near, 369.
Lower Kittanning coal near, 335,

336.
Upper Freeport coal near, 342.

Cleavage planes in Georges Creek coal,
558.

Coal 8b, 306.
analyses of, 628.
culling the, 339.
distribution and production of, 228.
from mine to tipple, method of con-

veying, 551.
early use of, 222, 223.
geological age of, 227.
history of the use of, 222.
its character and uses, 238.
origin of, 224.
prices for mining, 541.
production in United States, 232.

Northern Appalachian, 234-237.
prospecting for in lower beds, 322.
position of, 221.
table showing world's production of,

229.
Coal basins in Maryland, map showing

318.
beds, distribution and character of,

317.
general relations, 317.

cars in mines, 555, 556.
Coal companies consolidate, 519.
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Coal-cutting machine, 540.
Coal deposits, position of, 221.
Coal district of Maryland,

geology of, 241.
stratigraphy of, 241.

Coal measures, geological structure of,
259.

Coal measures of Maryland, section
showing, 243.

Coal mine, first, 513.
Coal mines of Maryland, 529.
Coal mines, drainage of, 549.

lighting of, 549.
signals in, 552.
ventilation in, 545.

Coal mining, prices paid for, 559.
sketch showing method of, 544.

Coal region history of, 513.
Coal samples, preparation of, 019.
Coal seams of commercial value, table

showing, 319.
Coal seams, generalized section showing,

319.
naming of, 321.
table showing correlation of, 320.

Coals of Maryland, report on, 219.
Cobert's mine, section of Mahoning coal

in, 509.
Coking yards, 517.
Columnar sections of Allegheny forma-

tion, 297.
Conemaugh formation, 302.
Dunkard formation, 313.
Monongahela formation, 309.
Pottsville formation, 293.

Compton, Ross, section of Bakerstown
coal in mine of, 470.

Conemaugh coals discussed, 344.
of Castleman Basin, 461.
of Georges Creek Basin, 344.
of Lower Youghiogheny Basin, 506.
of Potomac Basin, 438.
of Upper Youghiogheny Basin, 403.

Conemaugh epoch, 283.
Conemaugh formation discussed, 243,

251, 319.
columnar sections of, 302.
composition and relations of, 301.
sections in, 251-254.

Connell, T. A., section of Lower Free-
port coal in mine of, 490.

Connellsville sandstone, 252, 308.
Consolidation of coal companies, 519.
Consolidation Coal Co., 514, 518, 521,

559.
mines of, 561.
section of Pittsburg coal on property

of, 383, 384.
TJn!ontown coal in pumping shaft, 404.
system of mining, 533.

INDEX

Contents, 21.
Corinth, section of Lower Kittanning

coal near, 483.
Coromandel Coal Co., 000.
Correlation table of coal seams, 320.
Correlation of the formations and mem-

bers, 291.
Cosner, W. IL, opening in Lower Kittan-

ning coal, 424.
Crane's mine, section of Lower Kittan-

ning coal in, 484.
Cranesville anticllne, 209.
"Crazy Vein," section of Lower Kittan-

ning coal In, 497.
Crellin,

section of Clarion coal near, 479.
Lower Freeport coal near, 490.
Lower Klttanning coal near, 484-

489.
Crinoidal coal discussed, 300, 319, 320,

308, 448, 475, 510.
Crinoidal limestone, 307.
Cross mine, section of Upper Freeport

coal in, 493.
Culling the coal, 539.
Cumberland Basin Coal Co., 593.

sections of Clarion coal in mine of,
332.

Cumberland coal, 530.
Cumberland-Georges Creek Coal Co., 003.

section of flakerstown coal on prop-
erty of, 300.

Lower Kittanning coal in mine of,
337.

Cumberland Coal and Iron Co., 518, 521.

D

Dans Mountain, section of Brookville
coal on, 331.

Darton, N. H., 259, 261, 202.
Datesman Coal Company, 610.
Davis Coal and Coke Company, 414, 437,

438, 449, 614.
section of Clarion coal on property

of, 332.
Lower Kittanning coal in mine of,

340, 420-428.
Pittsburg coal in mine of, 397.
Upper Sewickley coal on property

of, 404.
Upper Freeport coal in, 437, 438.

Davis coal discussed, 248, 319, 320, 334,
413.

section of, 427, 428.
Davis and Rieman, 521.
Dawson, J. W., 220.
'IDeal mine," section of Upper Freeport

coal in, 494.



Deep Creek, section of Lower Kittan-
ning coal near, 480.

Deer Park anticline, 265.
Detmold Hill,

section of Bakerstown coal on, 355.
Lonaconing coal on, 371.
Upper Sewickley coal on, 401.

Devecmon's mine, section of Upper Free-
port coal in, 492.

Dill No. 1 mine, 614.
Dirty nine-foot" coal discussed, 252,

308, 371.
Distrlbution and character of Maryland

coal beds, 317.
Distribution and production of coal, 228.
Dobbin, section of Lower Kittanning

coal near, 425.
Dog Town, section of Bakerstown coal

near, 361.
Drainage of coal mines, 549.
"Drawing pillars," 536.
"Dug Hill," section of Dunkard forma-

tion on, 258.
Dunkard coals discussed, 406.

of the Georges Creek Basin, 406.
Dunkard epoch, 289.
Dunkard formation, 243, 319.

columnar sections of, 258, 313.
composition and relations, 312.
discussed, 258.

Dunn, David,
Durst, J. L., section of Bakerstown coal

in mine of, 471:

E

Eckhart mine, Consolidation Coal Co.,
600.

section of Pittsburg coal in, 383.
Bakerstown coal near, 352.
Brookville coal, 329.
Upper Sewickley coal at, 400.

Elkgarden, 252.
section of Pittsburg coal at, 451.

Elkgarden coal discussed, 319, 320, 380.
Elkgarden formation, 309.
Elklick coal discussed, 307, 319, 320,

369.
Elklick Run,

section of Lower Kittanning coal oil,
416.

Upper Freeport coal on, 343.
Empire, section of Clarion coal near,

410.
Enterprise mine, 599.
Excelsior mine, No. 2, section of Pitts-

burg coal in, 396.

F
Fahey's mine,

section of Clarion coal on, 412.
Lower Kittanning coal in, 419.

Fairfax formation, 307.
Fairweather and Ladue, opening of, 329.
Farmington coal, 303.
Fazenbaker, It N., section of Bakers-

town coal in opening of, 360, 364.
Fazenbaker, 0. C., section of Little

Pittsburg coal in opening of, 378.
Fearer, section of Lower Freeport coal

near, 504.
Ferndale mine, 603.
Ferriferous limestone, 298.
F'ike, Chris., section of Lower Freeport

coal in mine of, 504.
Fire Clay Hill, 139.
Fire-damp, 548.
Fixed Carbon, definition of, 621.

determination of, 628.
Fodge, Jas. W., section of Lower Kittan-

ning coal in opening of, 481.
Formations and members correlated, 291.
"Four-foot" coal discussed, 305, 350,

440, 497, 504.
"Fourteen-foot" coal, 310, 529.
Franklin,

sections of Bakerstown coal near, 366,
367, 368.

Brush Creek coal near, 350.
Franklin coal near, 373, 375, 376.
Little Pittsburg coal near, 378.
Lower Freeport coal near, 341.
Lower Kittanning coal at, 337.
"Split-six" coal near, 333.
Upper Freeport coal near, 344.
Upper Sewickley coal near, 404.

Franklin coal discussed, 252, 308, 319,
320, 371, 511.

sections of, 372-376, 511.
Franklin Coal Co., 521, 523.
Franklin Hill,

section of Pittsburg coal on, 397, 398.
Upper Sewickley coal on, 404.

Franklin mine, 603.
Franklin plane,

section o Bakerstown coal near, 367,
3CR

Franklin coal on, 375, 376.
Frazee, Albert, section of Lower Free-

port coal in mine of, 504.
Frazee, H. lvi., sections of Mahoning

coal in mine of, 508.
Frazee, Hiram, section of Upper Free-

port coal in mine of, 505.
Frazee, Lucien, section of Franklin coal

•in mine of, 511.

INDEX 641
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Frazee's lower seam, section of Upper
Freeport coal in, 505.

Frazee's npper seam, section of Mahon-
Ing coal in, 508.

Freeport coals, 248.
Freight rate on coal in early days, 517.
Frickey, Willard, section of Lower Free-

port coal on property of, 480.
Friend, Capt, section of Bakerstown

coal in mine of, 510.
Friend, C., section of Upper Freeport

coal in mine of, 507.
Friend, Oscar, section of Lower Kittan-

ning coal in mine of, 499, 500.
Friend, Taylor, section of Lower Free-

port coal In mine of, 504.
Friendsville,

section of Mahoning coal near, 509.
Brush Creek coal near, 509.
Conemaugh formation near, 254.
Friendsvllle coal near, 511.
Little Pittsbnrg coal near, 512.
Lower Freeport coal near, 504.
Lower Kittanning coal near, 497-

500.
Upper Freeport coal near, 507.

Friendsvllle coal discussed, 252, 306,
319, 320, 368, 448, 475, 476.

sections of, 369, 448, 449, 476, 510,
511.

Frost mine, 571.
Frostburg, discovery of coal at, 223.

Monongahela formation near, 255.
Frostburg, Mt Savage coal, 327.

Pittsburg coal uear, 382.
Uniontowu coal at, 404.
Washington coal near, 407.

Frostburg Coal Mining Co., 517, 596.
section of Bakerstown coal on

property of, 365.
Brnsh Creek coal on property of,

349.
Upper Freeport coal on property of,

343.
Frostburg formatIon, 313.
Frostburg Mining Co., 518.
Frostburg section of Lower Kittanning

coal near, 334.

G

Gannou, M. P.,
section of Bakerstown coal in open-

ing of, 368.
Pittsburg coal in opening of, 396.

Gannon's prospect, section of Lower
Kittanniug at, 337.

Garrett County Coal and Mining Com-
pany, 611, 614.

Garrett property, section of Upper Free-
port coal on, 493.

"Gas" coal, 311, 399, 558.
Gases in coal mines, 548.
Geologic history of coal measures, 274.
Geological age of coal, 227.
Geological structnre of Maryland coal

measures, 259.
Geology of Maryland coal dIstrict, 241.
Georges Creek Basin discussed, 317, 321.

Allegheny coals of, 326.
Dunkard coals of, 406.
Monongahela coals of, 379.
Pottsville coals of, 323.

Georges Creek-Upper Potomac Basin,
529.

Georges Creek-Upper Potomac syncline,
position of, 260.

Georges Creek and Bald Knob Coal
Company, 594.

Georges Creek and Bald Knob Coal Co.,
section of Pittsburg coal on
property of, 379.

Redstone coal on property of, 399.
Georges Creek Coal and Iron Co., 518,

521, 559, 577.
diagram showing system of mining,

532.
section of Franklin coal on property

of, 373.
Lonaconing coal in mine of, 370.
Lower Kittanning coal on property

of, 338.
Upper Sewickley coal on property

of, 402.
track arrangement of, 574.

-

Georges Creek Mining Co., 521.
Georges Creek syncline described, 262.
Gilmore,

section of Lower Kittanning coal
near, 336.

Upper Freeport coal near, 343.
Gise, section of Franklin coal near, 511.
Gorman Plane,

section of Bakerstown coal near, 368.
Franklin coal near, 373.
Lowsr Freeport coal at, 341.
Upper Freeport coal near, 344.

Gorman tipple, section of Split-six"
coal at, 333.

Gorman, sections of Upper Freeport
coal near, 435, 436.

Gormania, section of Upper Freeport
coal near, 437.

Grantsville, section of Bakerstown coal
near, 469.

Friendsville coal near, 476.
Grantsville coal near, 464, 465.
Monongahela formation near, 257.



Grantsville coal discussed, 304, 310, 320,
463.

sections of 464-468.
Great" limestone, 311.

Greenbrier epoch, 277.
"Green County Group," 313.
Green, J. 0. J., fire-coal mine of, 332.

section of Brush Creek coal on prop-
erty of, 348.

Clarion coal on property of, 332,
339.

Grove, James, section of Bakerstown
coal in opening of, 367.

Guthrie's mine, section of Lower Kit-
tanning coal in, 480.

H

Hamil's opening in Bakerstown coal,
444.

Brush Creek coal, 440.
Lower Kittanning coal, 417.

Hampshire and Balto. Coal Company,
521.

Hampshire mine, 601.
Handwerk, 3., section of Bakerstown

coal in mine of, 471.
Hansell, Philip, section of Bakerstown

coal on farm of, 350.
Harrison, W. Va.,

section of Allegheny formation at,
249.

Clarion coal near, 412.
Lower Kittanning coal near, 420,

422.
Upper Freeport coal near, 434.
Upper Kittanning near, 430.

Harvey, Benj., section of Upper Freeport
coal in mine of, 435.

Harvey, Jas., section of Friendsville
coal in mine of, 449.

Harvey, N. B., section of ]3akerstown
coal in mine of. 445.

Haulage of coal, 542.
Henry,

section of Allegheny formation at, 248.
Bakerstown coal at, 448.
Lower Kittanning coal at, 427.
Pottsville formation at, 247.

Herring, David, section of Frlendsville
coal in mine of, 511.

Herrington Creek, section of Lower Kit-
tanning coal in test hole on, 482.

Hill Run, section of Brush Creek coal
near, 346.

History of Maryland coal region, 513.
History of the use of coal, 222.
Hitchins, H. & W. A., 595.
Hixenbaugh tract, 521.
Hodge, I. T., 520.
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Hodgkins, W. C., ;27.
Hoffman, section of Pittsburg coal at

384.
Hoffman mine, 504.
Robing, section of Lonaconing coal on

property of, 371.
ITomewood sandstone, 244, 247.
Homewood sandstone described, 290.
"Honeycomb" coal discussed, 304, 305,

468.
Roy tracts, 521.
Humbertson tract, 521.

J
Jackson mines, 589.
Jackson mine,

section of Münongahela formation
near, 257.

Pittsburg coal at, 391.
Jackson Hill, section of Upper Sewickley

coal on, 402.
Jacobs tract, 521.
Jennings Bros., it. Jt., 452.
Jennings Mill, 253.

bore-hole at, 302, 452, 401.
section of Allegheny formation at, 250.

Bakerstown coal near, 470-472.
Brush Creek coal at, 463.
Grantsville coal near, 466, 467, 468.
Lower Freeport coal at, 459.
Maynadier coal near, 475.

Johnson (Shaw), 521.
Jollytown coal, 314, 319, 320.

limestone, 314.

K
Kearney, section of Bakerstown coal

near, 445.
Kelso Gap, section of Friendsville coal

near, 440.
Kingsland mine, 586.

section of Monongahela formation
above, 257.

Upper Sewickley coal near, 402.
Kinsil4ger's mine, section of Bakerstown

coal in, 460.
Kite tract, 521.
Kittanning sandstone described, 209.
Kittanning seam, 248.
Kimmel, Chauncey, section of Bakers-

town coal in mine of, 405.
Kitzmiller mine, section of Lower Kit-

tanning coal in, 418.
Koontz, 521.

section of Bakerstown coal near, 353.
Lonaconing coal near, 370.
Monongahela formation at, 256.
Pittsburg coal at, 388.
Upper Sewickley coal near, 401.

INDEX
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Koonts coal discossed, 312, 404.
Koonts mine, 591.
Krug,

sections of Lower Kittaoning coal
near, 501, 502.

"Split-six" coal near, 497.

L

Labor, history of, in coal region, 523.
Later Carboniferous or Pennsylvania

period, 278.
Laugan, George, section of Bakerstown

coal in opening of, 357.
Laurel Run,

section of Bakerstown coal near, 355.
358, 359.

Clarion coal on, 410.
Lower Kittanning coal on, 425, 484,

501, 502.
Upper Freeport coal on, 507.

Leatham, Chas., 598.
Legeer. M., section of Clarion coal on

property of, 456.
Lesley, J. P., 294, 310.
Lewis, Daniel, section of Upper Freeport

coal in mine of, 491.
Lighting of coal nines, 549.
Little Allegany,

section of Pittsburg coal nsar, 380,
381.

Upper Sewickley coal near, 400.
Little Clarksburg coal discussed, 308,

319, 320, 371, 511.
Little Laurel Run, section qf Lower

Freeport coal on, 459.
Little Pittsburg coal discussed, 252, 308,

319, 320, 376, 511.
sections of, 376-378, 512.

Loarville,
section of Bakerstown coal near, 353.

Brookvills coal near, 330, 331.
Location of drst coal mine, 513.
Lohr, Peter, section of Bakerstown coal

in mine of, 473.
Lonaconing,

sections of Bakerstown coal near, 354,
355, 356.

Brush Creek coal near, 346.
Dunkard formation near, 258.
Franklin coal near, 373.
Lonaconing coal near, 370, 371.
Little Pittsburg coal near, 376.
Pittsburg coal near, 389.
Lower Sewickley coal at, 399.
Monongahela formation at, 256,

257.
Upper Freeport coal near, 343.
Upper Sewickley coal near, 402.
Waynesburg coal near, 405.

INDEX

Lonaconing coal discussed, 252, 307, 319,
320, 369.

sections of, 369-371.
Lonaconing Coal Co., 604.
Lostland Run, sections of Lower Kittan-

ning coal on, 420, 421.
Lower Barrsn measures, 301, 344.
Lower Cambridgs limestone, 304.
Lower Connoquenessing sandstone de-

scribed, 295.
Lower Freeport coal discussed, 300, 319,

320, 340, 431, 459, 489, 503.
ssctions of 340, 341, 459, 460, 489,

490, 503, 504.
Lower Freeport limestone, 300.
Lower Freeport sandstone, 300.
Lower (and Middle) Kittanning coal

discussed, 299, 322, 334, 413,
456, 497.

sections of, 319, 320, 334-340, 413-
429, 457, 458, 480-489, 497-503.

Lower Mahoning sandstone, 301.
Lower Mercer coal, 296, 319, 320, 325.
Lower Pittsburg coal, 308.
Lower red shales, 305.
Lower Sewickley coal discussed, 256,

311, 319, 320, 399.
section of, 399.

Lower Sharon coal, sections of, 319, 320,
323.

Lower Foughiogheny Basin discussed,
317, 494.

Allegheny coals of, 496.
Conemaugh coals of, 506.
Pottsvllle coals of, 496.

Lower Foughiogheny syncline, 270.
Luks, section of Mount Savage coal

opposite, 327.
Lyell, Sir Chas., 307.

M
Mahoning coal discassed, 303, 319, 320,

344, 438, 462, 507, 508.
sections of 344, 345, 439, 462, 505,

509.
Mahoning limestone, 301.
Mahoning sandstone, 247, 251.
Map showing anticlines and synclines of

coal district, 260.
Martin, Geo. C., 219, 241, 291, 317.
Maryland coal beds, distribution and

character of, 317.
Maryland Coal Co., 586.

section of Baksrstown coal on prop-
erty of, 353.

Lower Sewickley on property of,
399.

Pittsburg coal on property of, 389.
Upper SewicMey coal on property

of, 401, 402.



Maryland coal district, geology of, 241.
Maryland coal measures, section show-

ing, 243.
etratigraphy of, 241.

Maryland or Savage Mt. Coal Co., 521.
Maryland Mining Co., 516.
Masontown coal discussed, 303, 319, 320,

345, 439, 463.
Mauch Chunk epoch, 278.
Maynadier coal discussed, 252, 306, 319,

320, 474.
sections of, 474, 475.

Maynadier tract,
section of Bakerstown coal on, 472.

Maynadier coal on, 475.
McGlone mine, 593.
McHenry, sections of Lower Kittanning

coal near, 458.
McMullen, section of Bakerstown coal

near house of, 355.
McNeil's mine, section of Upper Freeport

coal in, 494.
Mercer coals, 244.
Mesozoic era, 289.
Method of conveying coal from mines to

tipples, 551.
Meyer, Isaac, section of Lower Kit-

tanning coal in mine of, 499.
Meyer, Isabel, section of Bakerstown coal

on property of, 362.
Meyer's house, section of Bakerstown

coal near, 358.
Michael, Ezra,

section of Bakerstown coal near house
of, 363.

Little Pittsburg near house of, 378.
Michaels Run, section of Bakerstown

coal on, 363.
Michael, Peter, section of Upper Free-

port coal on property of, 343.
Michael, T. P., section of Bakerstown

cod near house of, 364.
Middle Kittanning coal discussed, 299,

319, 320, 334, 413, 456.
Midland Mining Cd., 599.
Midlothian Coal and Iron Co., 521.
Midlothian, section of Pittsburg coal at,

385.
Mier, James, section of Bakerstown coai

near house of, 354, 355.
Mill Run,

section of Bakerstown coal on, 360,
362.

Brush Creek coal on, 348, 349.
Upper Freeport on, 343.

Miller, John, section of Bakerstown coal
in mine of, 471.

Miller Run, section of Upper Freeport
coal on, 494.
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Millstone Hollow, section of Brookviile
coal at, 329.

Mine cars, 555, 556.
Mine tracks, 544.
Mine No. 1 of G. C. C. & I. Co., 577.
Mineral Spring, section of Upper Free-

port coal near, 505.
Mining, methods of, 530.
Mississippian period, 275.
Moisture, definition of, 621.

determination of, 621.
Monongahela coals discussed, 379.

of Georges Creek Basin, 379.
of Potomac Basin, 449.

Monongahela epoch, 287.
Monongahela formation, 243, 255, 319.
Monongahela formation, columnar sec-

tions of, 309.
composition and relations of, 308.
sections in, 255-257.

"Monongahela Series," 309.
Monroe Coal Mining Co., 607.

sections of Bakerstown coal In mines
of, 442.

Montell Tunnel, section of Brookvlile
coal at, 330.

Moon Ridge, section of Upper Freeport
coal at, 43&

Moore, Henry,
section of Bakerstown coal in openfng

of, 362.
Brush Creek coal near house of,

347.
Moore, Isabel, section of Mahoning coal

on property of, 345.
Moores Run,

section of Bakerstown coal on, 361,
362.

Brush Creek coal on, 347.
Mahoning coal near, 345.

Mooredale mine, 603.
Morantown, section of Lonaconing coal

near, 369.
Morgantown limestone, 307.
Morgahtown sandstone, 252.
Morgart's tract,

section of Maynadier coal on, 475.
Bakerstown coal on, 472.

Morrison mine, 596.
section of Brush Creek coal at, 349.

Freeport coal at, 343.
Moscow, sections of Bakerstown coal

near, 358.
Moscow-Georges Creek Mining Co., 601.

section of Bakerstown coal on prop-
erty of, 360.

Moscow Mills,
section of Bakerstown coal near, 358.

Little Pittshurg near, 377.

INDEX
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Moscow mines, 602, 604.
Pittsburg coal near, 390, 392.

Mount Savage,
sections of Bakeretown coal near, 350,

351.
Brush Creek coal near, 345, 346.
Franklin coal near, 372.
Lonaconing coal near, 369, 370,

372.
Mahoning coal near, 344.
Mt. Savage coal near, 326.
Pittsbnrg coal near, 379.
Redstone coal near, 399.
Upper Freeport coal near, 341.

Mount Savage or Upper Mercer coal,
described, 296, 324.

Mt. Savage coal discussed, 319, 320, 453,
478.

sections of, 326, 327, 453, 478.
Mt. Savage fire-clay, 296, 325.
Mt. Savage Iron Co., 518.
Mt. Savage plane, section of Bakerstown

coal near, 351.
Mt. Zion Church,

section of Friendsville coal near, 448.
Lower Rittanning coal near, 416.

Mowbray, John, section of Brush Creek
on property of, 347.

Musseliman farm, 514.

N
Naming of coal seams, 321.
National Coal Co., 521.
National Road,

section of Bakerstown coal near, 469.
Grantsville coal near, 465.
Maynadier coal near, 474.

Neat, Noah, section of Bakerstown coal
in fire-coal opening of, 357.

Neff, Wm., section of Brush Creek coal
on property of, 349.

Nethken, F. B., section of tipper Free-
port coal in mine of, 492, 493.

Newberry, J. S., 240.
New Central Coal Co., 591.

sections of Lonaconing coal on prop-
erty of, 370, 371.

Little Pittsburg coal on property of,
376.

Pittsburg coal on property of, 388.
Upper Sewickley coal on property

of, 401.
Waynesburg coal on property of,

405.
New Detmold mine, 586.

section of Pittsburg coal in, 389.
New York Mining Co., 516, 573, 521.

section of Pittsburg coal on property
of, 381.

Niles Mill,
sections of Mahoning coal near, 508.

Upper Freeport coal near, 505.
North Potomac syncline described, 261.
Northern Appalachian coal field, 234.
Northern Appalachian field, production

of coal in, 234, 235, 236, 237.
Nova Scotia, Carboniferous strata of,

226.
Noy and Al. Frazee's mine, section of

Friendsville coal in, 511.
Nydecker Run, section of Upper Free-

port coal on, 435.

0
Oakland,

sections of Lower Kittanning coal
near, 481, 482.

Lower Freeport coal near, 489.
Upper Freeport coal near, 492, 494.

Oakland Coal and Coke Co., section of
Lower Kittanning coal in mins
of, 483.

Oak Shoals, section of Lower Kittanning
- coal in mine near, 482.

Ocean mines, 561-571.
Ocean Steam Coal Co., 518.
Offut's mine, section of Lower Kit-

tanning coal in, 484.
O'Harra, C. C., 261, 262.
O'Haver, los., section of Upper Freeport

coal in mine of, 435.
Old Union No. 2, section of Bakerstown

coal at, 351.
Orendorif, John, section of Brush Creek

coal on property of. 346.
Origin of coal, 224.

P
Pacific coast, development of coal on,

224.
Paleozoic periods, history of, 274.
Parker coal discussed, 319, 320, 331,

332, 455.
Parker Vein Coal Co., 518.
Parrett, J. FL, 591.
Pattison, G. C., mines of, 606.

section of Bakerstown coal in, 440.
Patton mine, 586.
Peeble, Tbos., section of Lonaconing coal

in out-crop near, 371.
Pekin,

sections of Bakerstown coai near, 358.
Little Pittsburg coai near, 377.
Pittsburg coal near, 391, 392.

Penn mine, 603.
Penniman, W. B. D., 219, 619.

S
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Maryland Coal

Pennsylvania period, 278.
Permian period, 289.
Percy tract, 521.
Phoenix,

section of Bakerstown coal near, 308,
305.

Brush Creek coal near, 349.
Pittsburg coal near, 395.
Upper Freeport coal near, 843.

Phoenix and Georges Creek Mining Co.,
000.

section of Bakerstown coal on prop-
erty of, 365.

Phoenix mine, 600.
section or Plttsburg coal in, 395.

Lower Kittanning coal on, 339.
Quakertown coal near, 325.

Pickell mine, 002.
Pickell tract, section of Pittsburg coal

on, 390.
Piedmont,

section of Lower Sharon coal near,
/ 323.

Upper Sharon coal near, 324.
Piedmont coal, 530.
Piedmont Coal and Iron Co., 521.
Piedmont Mining Co., 004.
Piedmont-Cumberland Coal Co., 001.

section of Lower ICittanning coal on
property of, 337, 338.

Piedmont and Georges Creek Coal Co.,
598.

section in mine of, 333.
Bakerstown coal near, 308.
Brush Creek coal near, 350.

Split-Six" coal in mine of, 333.
Upper Sewickley coal on property

of, 400.
Pierce, John T., 550.
Pincher's opening in Bakerstown coal,

352.
Piney Mountain, section of Brookville

coal on, 329.
Piney Run,

section of Brcvokville coal on, 454.
Clarion coal on, 455.
Lower Kittanning coal on, 457.
Mt. Savage coal on, 453.

"Pine Hill mine," 581.
Pin-puller used in Maryland, 554.
Pittsburg coal discussed, 255, 310, 319,

320, 380, 529, 530.
sections of, 379-398, 450, 451.
thickness of, 531.

Platt coal, 300.
Platt, Franklin, 301.
Pleasant Valley Run, section of Friends-

ville coal on, 470.

Pocono epoch, 275.
Pocono foimation, 318.
Pompey Smash, 514.
Position of beds in

Measures, 243.
Potomac Basin discussed, 317, 407.

Conemaugh coals or, 438.
Monongahela coals of, 449.

Potomac Coal Co.. 521, 573, 570.
section or Franklin coal on property

of, 374.
Little Pittsburg coal on property

of, 377.
Potomac mine, 570.

section of Balcerstown coal in, 301.
Pittsburg coal in, 394.

Pottsville coals or Castleman Basin,
452.

Georges Creek Basin, 323.
Lower Youghiogheny Basin, 490.
Upper Potomac Basin, 408.
Upper Youghiogheny Basin discussed,

477.
Pottsville epoch, 279.
Pottsville formation discussed, 243, 244,

319.
columnar sections or, 293.
composition and relations of, 293.
sections in, 245-247.

Preface, 19.
Pre-Quaternary periods, 289.
Preston Coal and Lumber Co.,

section of Clarion coal on property of,
479.

Lower Kittanning coal in mine of,
488, 489.

Prices for. coal in early days, 510.
Prices for mining coal, 559.
Production and distribution of coal, 228.
Production of coal in Northern Appa-

lachian field, table, 234, 235, 230,
237.

Production oT coal in United States, 232.
Production of coal in the world, 229.
Props In coal mines, 534.
Proximate analyses, tables of, 028.
Pumping shaft, 543.

section of Dunkard formation near,
258.

Monongahela formation in, 255.
Uniontown coal in, 404.
Washington coal near, 407.

"Punching machine," 540.

Quakertown coal discussed, 244, 295,
319, 320, 324.
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Quakertown coal,
section of, 325.
section near Old Phwnix Plane, 325.
section near Westernpoct, 325.

Quaternary Period, 290.

R

"Railroad seam," 324, 325, 332, 410.
Randolph, B. S., 219, 513, 569.
Rankin, Robt. G., 517.
Redstone coal, 256, 310, 319, 320.

section of, 399.
Redstone limestone, 310.
Remsen, Ira, v.
Richmond basin, coal of, 224.
Ridgeley Hill, section of Grantsville coal

on, 406.
Ridgleys mine, sections of Grantsville

coal in, 400, 407.
Roaring Creek sandstone, 300.
Robertson, Albert, section of Upper

Freeport coal in mine of, 506.
Rock Church, section of Little Pittsburg

coal near, 378.
Rogers, H. IX, 297, 309, 314.
Roman Nose,

section of Lower Kittanning coal on
west side of, 481.

Upper Freeport coal near, 492.
Romine, A. P.,
Roof coal, 534.
Room and pillar system, 532.
Ross, Samuel, section of Bakerstown coal

in fire-coal opening of, 301.
Rowe, R. B.,
Rumbaugh, Harry, sections of Little

Pittsburg coal in mine of, 512.
Russell, Archie, section of Bakerstown

coal on farm of, 350.
Rutledge, J. J., 219, 317.

S
Saltsburg sandstone, 252, 305.
Salt Block Mountain, section of Bakers-

town coal on, 470.
"Sandrock" coal discussed, 491, 504.
Sand Run, section of Lower ICittanning

coal on, 424.
Sang Run, section of Lower Kittanning

coal near, 500, 503.
Savage, Grant, section of Upper Free-

port coal in mine of, 507.
Savage Mountain Fire Brick Works, sec-

tion of Mt. Savage coal at, 327.
Schill,

section of Lower Kittanning coal near,
422.

Upper Freeport coal near, 435.

INDEX

Section of Allegheny formation in Big
Savage fire-clay tunnel, 250.

Allegheny formation at Harrison, W.
Va., 249.

Allegheny formation at Borehole No.
1, Henry, 248.

Allegheny formation at Jennings Mtll,
250.

Bakerstown coal, 350.368, 440.448,
409-474, 495, 510.

Brookville coal, 328-331, 454.
Brush Creek coal, 345-350, 439, 440,

403, 509.
Clarion coal, 332, 410-412, 455, 456,

479.
Conemaugh formation, 251-254.
Dunkard formation, 258.
Franklin coal, 372.370, 511.
Friendsville coal, 309, 448, 449, 478,

511.
Grantsville coal, 404.468.
Little Pittsburg coal, 376, 512.
Allegheny formation in Big Savage

fire-clay tunnel, 250.
Lonaconing coal, 369-371.
Lower Freeport coal, 340, 459, 460,

489, 490, 504.
Lower and Middle Kittanning coal,

413.429.
Lower Kittanning coal, 334-340, 457,

458, 480-489, 497-503.
Lower Sewickley coal, 399.
Lower Sharon coal, 323.
Mahoning coals, 344-345, 439, 402,

508.
Maynadier coal, 474, 475.
Monongahela formation at Borden

shaft, 255.
Monongahela formation near Frost-

burg, 255.
Monongahela formation near Jackson

mine at Lonaconing, 257.
Monongahela formation at Koontz,

250.
Monongahela formation at Lonacon-

ing, 250.
Mt Savage coal, 320, 327, 453, 478.
Pittsburg coal, 379-398.
Pottsville formation in, 245-247.
Quakertown coal, 325.
Redstone coal, 399.
"Split-six" coal, 333, 497.
Upper Freeport coal, 341-344, 431-

438, 461, 491-493, 505-507.
Upper Kittanning coal, 430.
Upper Sewickley coal, 400-404.
Upper Sharon coal, 324.
Uniontown coal, 404.
Washington coal, 407.
Waynesburg coal, 405.

—



Section showing Maryland coal measures,
243.

Selbysport,
section of Brush Creek coal near, 509.

Mahoning coal at, 508.
Sewicliley limestone, 311.
Sewickley sandstone, 311.
Shamrock mine, 604.
Sharon coal discussed, 244, 295, 319,

320, 323.
Sharon sandstone, described, 295.
Sharpless mine, section of Bakerstown

coal in, 442.
Shaw. A. B.,

section of Bakerstown coal in opening
of, 359.

Shaw,
section of Bakerstown coal near, 443.

Lower Kittanning coal near, 416.
Pittsburg coal near, 450.

Short Gap Run, section of Lower Free-
port coal near, 340, 342.

Signals in coal mines, 552.
Silvester, R. W., v.
Sine, W. T., section of Upper Freeport

coal in mine of, 491.
4 Six-foot" coal discussed, 334, 413.
Skipper, Thomas. section of Lower Kit-

tanning coal in mine of, 480.
Slips, danger from, 534.
Small vein coals discussed, 559.
Smith, John, section of Upper Freeport

coal on property of, 341.
Smith, R. A.,

section of Lower Kittanning coal in
mine of, 419.

Upper Freeport coal in mine of, 433.
Smith, S. P., 521.
Snaggy Mountain, section of Lower Kit-

tanning coal on, 481.
"Soldiers Lots," 513.
Spiker Run, section of Bakerstown coal

on, 469.
Splint coal, 240.
"Split-six" seam, 248, 299, 319, 320,

333, 496.
sections of, 333, 497.

Stafford mine, 593.
Stanton, W., section of Bakerstown coal

in mine of, 469. -

Stanton mine, section of Grantsville coal
in, 466.

Steele, Wm., section of Lower Kittanning
coal in mine of, 497.

Stevenson, J'. 3., 294, 305, 314.
Stockton, N. Allen, 219, 529.
Stottlemeyer's mine in Friendsville coal,

448.
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Stoyer, George, section of Bakerstown
coal on property of, 446.

Stoyer,
section of Bakerstown coal near, 446.

Lower Kittanning coal near, 423.
Stoyer Run Coal Co., 611.
Stratigraphy of Maryland Coal District,

241.
Strikes in coal region, 524.
Structure of Maryland Coal Measures,

259.
Sulphur, definition of, 621.

determination of, 622.
Swallow Falls,

section of Bakerstown coal near, 495.
Lower Kittanning coal near, 480.
Mt. Savage coal near, 478.
Pottsville formation at, 246.
Upper Freeport coal near, 491.

Swanton,
section of Bakerstown near, 442.

Upper Kittanning near, 430.
Swanton mine, 598.
Swanton Mining Co., 521.
Swanton plane, 251.
Syncline, Castleman, 265.
Systems of mining, 532.

T
Table showing proximate analyses of

coal, 628.
showing production of coal in North-

ern Appalachian field, 234-237.
showing world's production of coal, 229.

Tacoma mine, 598.
Taff, 3. A., 259, 261, 262.
Tail-rope system of haulage, 542.
Tasker corner,

section of Bakerstown coal near, 445.
Lower Kittanning coal near, 421.

Tasker's,
section of Bakerstown coal at, 443.

Brush Creek coal at, 439.
Mahoning coal at, 439.
Upper Freeport coal at, 431.
Upper Kittanning in, 430.

Thomas,
section of Lower Kittanning coal at,

428, 429.
Upper Freeport coal near, 437.

Thomas coal discussed, 319, 320, 341,
432.

sections of, 437, 438.
"Three-foot" coal discussed, 305, 341,

432.
Three-fork creek,

section of Clarion coal on, 411.
Lower Kittanning coal on, 417.
Bakerstown coal on, 441.

INDEX
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Tichinel, Geo. W., section of Bakerstown
coal in mine of, 441.

Tipple commonly used in Georges Creek
region, 553.

Townsend, G. G.,
Transportation of coal, early methods,

514.
Trimble farm,

section of Franklin coal on, 372.
Lonaconing coal on, 369, 370.

Trotters Run, section of Bakerstown coal
near, 351.

Trout Run, section of Upper Freeport
coal on, 435.

Two-foot" vein, 325.
Tyson, P. T., Jr., 256, 258.
Tyson coal, 311, 319, 320, 399.

U

Umbel, Wm., section of Upper Freeport
coal in mine of, 506.

United States, production of coal in,
232.

Union Mining Co., 573.
section of Mahoning coal on property

of, 344.
Mt. Savage coal in tunnel of, 326.
Pittsburg coal in mine of, 394.

Uniontown coal, 258, 312, 404.
sections in, 404.

Uniontown limestone, 311.
Uniontown sandstone, 312. /
Upper Barren Coal Measures, 313.
Upper Cambridge limestone, 305.
Upper Connoquenessing sandstone de-

scribed, 295, 325.
Upper Freeport coal, 300, 319, 320, 322,

341, 432, 460, 491, 504, 505.
sections of 341-344, 431-438, 461, 491-

494, 505-507.
Upper Freeport limestone, 300.
Upper Freeport or Roaring Creek sand-

stone, 300.
Upper Kittanning coal discussed, 248,

299, 319, 320, 339.
sections of, 430.

Upper Mercer coal discussed, 324, 325,
478.

Upper Mahoning sandstone, 303.
Upper Potomac Basin, 407.
Upper Potomac Mining Co., 610.
Upper Productive Measures, 379.
Upper Sewickley coal, 256, 311; 319,

320, 399.
sectlons of, 400-404.

Upper Sewickley mines of Consolidation
Coal Co., 572.

Upper Sharon coal, 319, 320, 324.
sections near Wescernport, 324.

INDEX

Upper Youghiogheny Basin discussed,
317, 477.

Allegheny coals of, 479.
Conemaugh coals of, 493.
Pottsville coals of, 477.

Upper Youghiogheny syncline, 267.
Upper Washington limestone, 314.

V
Vale Summit, opening at, 514.
Vanpost limestone described, 298.
Van Werth's mine, section of Lower Kit-

tanning coal in, 485.
Ventilation in coal mines, 545.
Volatile Carbon, definition of, 621.

determination of, 621.
Von Boyneburk's opening in Bakerstown

coal, 366.

w
Wallman, section of Lower Kittanning

coal near, 423.
Warfield, Edwin, v, ix.
Warnick's, section of Clarion coal near,

410.
Warrior Run, section of Brookville coal

on, 330.
Washington coal, 314, 319, 320.

section of, 407, 517.
Washington mines, 598.
"Washington county group," 813.
Watson-Loy Coal Co., 607.
Waynesburg "A" coal, 314, 319, 320.
Waynesburg coal discussed, 256, 312,

319, 320, 404.
sections of, 405, 406.

Waynesburg limestone, 312.
Waynesburg sandstone, 314.
Wellersburg syncline, 261.
Westernport,

sections of Bakerstown coal near, 364,
367.

Clarion coal near, 332.
Lower Sharon coal near. 323.
Pittsburg coal near, 307, 308.
Pottsville formation near, 245.
Quakertown coal near, 325.
Upper Sharon coal near, 324.

Westernport coal, 310, 320, 325.
White, David, 270, 294, 295.
White, I. C., 286, 295, 300, 303, 304,

308, 310, 311, 315, 408, 418.
"White Rock" coal discussed, 497.
White Rock Run, section of "Split-sir"

coal on, 497.
White Rock mine, section of Lower Kit-

tanning coal in, 500, 503.
Wild coal, 534.



Wiley, John, section of Friendsville coal
in mine of, 476.

Willis, Bailey, 259, 275.
Wilson, E.,

section of Bakerstown coal in mine
of, 445.

Wilson,
section of Lower Kittanning coal near,

424.
Upper Freeport coal near, 436.

Wilson, W. B.; 525.
Windom, section of Lower ICittanning

coal near, 413, 414.
Winter opening in Brookyille coal sec-

tion, 329.
Wire rope haulage, 542.
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Withers Mining Co., 518, 521.
section of Pittsburg coal in opening

of, 380.
Withers tract, section of Upper Sewick-

ley coal on, 400.
Witmer's tramroad, section of Lower

Kittanning near, 423.
World's production of coal, 229.
Wright farm, 521.

V
Yommer, Henry, section of Lower Free-

port coal in opening of, 459.
Yommer, L., section of Maynadier coal

in opening of, 475.
Youghiogheny River,

section of Lower Kittanning coal on,
484.

Upper Freeport coal on. 491. 493.
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